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FRDNT5IDE 



WHAT'S HAPPENING 

HARDWARE 




COUGAR MX300 Midtower Offers 
Enhanced Cable Management 

COUGAR has a new mid-tower case in its MX line called the 
MX300 that can handle micro-ATX or ATX motherboards. 
The new case features a honeycomb and mesh front panel and a 
windowed side panel to show off interior components. Openings 
in the motherboard tray accommodate a range of CPU coolers, 
and enlarged cable management areas will help keep the interior 
of your system clean looking and clutter free. The chassis has room 
for up to seven 120mm fans, and there are easy-access air filters on 
the bottom, front, and top. The MX300 can fit graphics cards up 
to 310mm (just over 12 inches) in length, and it has room for up 
to three 3.5-inch HDDs, three 2.5-inch SSDs, and two ODDs 
(tool-less). Seven PCI slots ensure plenty of future expandability. 



WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AlVID and 
Intel CPUs. 



Ssssh! Look Over There, 

It's A New Cooler From be quiet! 

be quiet! is a leading German manufacturer of power supplies, 
fans, and CPU coolers, and its imperative name represents 
the importance the company places on a key attribute of its 
products: silent (or near-silent) operation, even at high levels 
of performance. The new Dark Rock Pro 3 CPU cooler is 
a prime example, offering 250TDP cooling capacity at a 
maximum noise level of 26.1 decibels. To achieve this kind 
of performance, be quiet! optimized every part of the cooler, 
such as contouring the fins to improve convection and reduce 
turbulence, increasing the cooling surface area by using 
punched dots, and adding special vibration-reducing elements 
to the fans. The cooler has seven high-performance heat pipes 
in a dual tower formation, and the base plate includes an 
extra aluminum heat sink. The company says its new cooler is 
compatible with all current Intel/AMD sockets. 



DARK ROCK PROS 




''As Of Feb 2014 
Manufacturer's 
estimated price 
per 1,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-9590 Eight-Core 


6/11/2013 


NA 


$349.99 


$299.99 


AMD FX-9370 Eight-Core 


6/11/2013 


$375 


$219.99 


$249.99 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$199.99 


$199.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$159.99 


$159.99 


AMD FX-6350 Six-Core 


4/30/2013 


$132 


$139.99 


$139.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


$139.99 


$139.99 


AMD A10-6790K Quad-Core 


10/28/2013 


$130 


$129.99 


$129.99 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


$148.99 


$148.99 


AMD A8-6600K Quad-Core 


6/4/2013 


$112** 


$109.99 


$119.99 


AMD A8-6500 Quad-Core 


6/4/2013 


$112** 


$118.99 


$118.99 


Intel Core i7-4960X Extreme Edition 


9/3/2013 


$990** 


$1,049.99 


$1,049.99 


Intel Core i7-3970X Extreme Edition 


11/12/2012 


$999** 


$1,039.99 


$1,039.99 


Intel Core i7-4930K 


9/3/2013 


$583** 


$579.99 


$579.99 


Intel Core i7-4770K 


6/2/2013 


$339** 


$324.99 


$339.99 


Intel Core 17-4770 


6/2/2013 


$303** 


$309.99 


$309.99 


Intel Core i5-4670K 


6/2/2013 


$242** 


$224.99 


$239.99 


Intel Core 15-4670 


6/2/2013 


$213** 


$219.99 


$219.99 


Intel Core 15-4570 


6/2/2013 


$192** 


$199.99 


$199.99 


Intel Core 15-4430 


6/2/2013 


$182** 


$189.99 


$189.99 


Intel Core 13-4340 


9/1/2013 


$149** 


$159.99 


$159.99 
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FRDNT5IDE 



WHAT'S HAPPENING 

HARDWARE 




Logitech PRO Adds Keyboard & 
Protects Galaxy NotePRO/TabPRO 

Logitech has released a new case for Samsung's recently 
announced NotePRO and TabPRO tablets. The LogitechPRO 
is a slim folio-type case with a built-in Bluetooth keyboard that 
includes dedicated shortcut keys for Android features such as 
recent apps, email, and quick panel. The case protects your 
Samsung tablet from day-to-day bumps and scratches, and 
attaches to the tablet with Logitech's SecureLock, a mechanism 
that uses lightweight, low-profile clips. SecureLock helps ensure 
your tablet won't slip out of the case while you're using it. The 
case also pulls double-duty as a tablet stand that operates in two 
positions, upright as shown above with the keyboard available 
for use, or folded flat for when you're browsing the web or just 
reading. The case has an MSRP of $129.99. 




USB 3.0 Express Motile: 
Two Plugs Are Better Than One 

Here's one product that offers a simple and elegant solution 
to what can be a frustrating problem when you're on the 
road: transferring files between a desktop or notebook and 
a tablet or phone. Super Talent's USB 3.0 Express Motile 
drive is a flash drive with a regular USB plug on one end 
and a Micro-USB plug on the other. This simple solution 
lets you quickly transfer large files from your tablet to 
your notebook, desktop to phone, phone to tablet, and so 
on. The drive comes in three capacities: 8GB, 16GB, and 
32GB. Read speeds range up to 67MBps and write speeds 
up to 24MBps for USB 3.0; the Micro-USB port operates 
at the maximum USB 2.0 standard of 480Mbps. The Motile 
is backwardly compatible with USB 2.0 (also known as Hi 
Speed) and 1 . 1 and is a plug-and-play device that will work 
with all Android platforms as well as Windows versions XP, 
Vista, Windows 7, Windows 8, and Windows 8.L 




Two New Full Towers From Corsair 

Corsair has updated its Graphite case line to include two new fiill- 
tower models: the 760T (shown at lefi:) and 730T. The 760T, the 
flagship of the series, is available in black or white. It has two fully 
windowed side panels that swing out and can be removed simply 
by lifi:ing the panels. There are six 3.5-/2.5-inch combo bays in two 
drive cages (with room for two more cages, so the case has space for 
up to 12 combo drive bays). There are four 3. 5 -inch, side-mounted 
drive cages for SSDs, and three 5.25-inch cages. All bays/cages are 
tool-less. The front of the case has four USB ports (two USB 3.0) 
and two LED-lit l40mm fans. There's also a similar fan in the rear. 
Fan speeds can be set for fiill or quiet mode using the fan controller. 
The 730T shares the same general features and layout as the 760T, 
except it has windowless steel side panels and no fan controller. It also 
is available only in black. Both systems come with reservoir mounts 
for liquid cooling and can handle a 360mm top-mount radiator or 
280mm rad up front. MSRP for the 730T is $139.99, while the 
760T runs $179.99 (black) or $189.99 (white). 
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FRDNT5IDE 

WHAT'S HAPPENING 

HARDWARE 




She's So Fine, My Edge Z30 SmallBlock 

Velocity Micro has launched a new line of customizable 
small-footprint systems called the SmallBlock. The name and 
look of these mini-ITX systems plays off the powerful but 
compact V8 engines used in muscle cars from years gone by. 
The systems measure 12.75 x 8 x 9.1 inches (HxWxD), and 
have satin-black aluminum cases that are fanless and passively 
cooled. Although small in stature, SmallBlock systems are 
equipped with full-sized ATX SOPlus-rated PSUs and are 
designed to handle full-sized, double-width graphics cards. 
Systems can be configured with i3, 15, 17, or Xeon procs 
from Intel as well as AMD's AlO APUs. Prices start at $749. 
Shown here is the Edge Z30 SmallBlock model for gamers and 
enthusiasts. This particular model starts at $999 (Intel Core 
15-4430) or $949 (AMD A10-5800K) and can be tailored 
from there to fit your particular needs (or desires) and budget. 
Ladies and gentlemen, start your engines.... 



HARDWARE MOLE 




ASUS PadFone X Heads For U.S. 

AT&T has announced it will be the sole supplier of 
the ASUS PadFone X in the U.S. The PadFone X is the 
latest iteration in the ASUS PadFone line that combines 
a smartphone and display to make a tablet, with the 
phone sliding into a special dock built into the larger 
display. The X model is a 5-inch HD phone running 
Android KitKat 4.4; when docked, it becomes a 9-inch 
HD tablet. At this point, pricing for the PadFone X is 
still under wraps, as is the actual delivery date. 



Now We Just Need To Invent 
Miniature iVIinlGuns - Dogfight! 

Remember all those paper airplanes you made when you 
were a kid, and how you wished they had engines and you 
could control where they went? Well, a company called 
PowerUp Toys is aiming to make your wish come true. The 
company succesfully completed a project on Kickstarter 
(more than $1.2 million pledged toward a goal of only 
$50,000) to produce its design for a power train you can 
add to any paper airplane and then control using a smart 
phone. Throttle up or throttle down on the phone to 
have the plane go up or down. The power train has a small 
rudder, and you'll be able to turn the plane left or right 
simply by tilting your phone. Power driven flight! Now you 
just need to remember how to fold the paper. 
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WHAT'S HAPPENING 

SOFTWARE 




RoccatAdds New Power To The Grid 

Roccat launched its Power-Grid product last October, and 
has now released an update as well as an SDK for people 
who want to create more customized Power-Grid tools. 
The configurable Power-Grid system is still in open beta. It 
turns your Android or iOS phone into a remote control for 
your PC, letting you monitor and control your computer, 
play games, and use other applications. It has two parts: 
the "launcher," which is software you load on your desktop 
that communicates via Wi-Fi with your phone; and the 
Power-Grid app that you load on your phone. You use the 
app to load grids, or collections of control functions, that 
are available on the Power-Grid download site. Users can 
build grids and then share them by using the built-in export 
function to post them to the website. Roccat released several 
predefined grids to get the Power-Grid ecosystem rolling 
and users have already created and posted dozens of grids. To 
download PowerGrid vO.459, go to power'grid.roccat.org . 



New Release For DataNumen 
SQL Recovery Software 

Database utility company DataNumen has released version 
2.1 of its SQL Recovery utility. The software can identify and 
repair a wide range of problems with corrupt SQL database 
structures and data. Admins who encounter problems can 
use the demo version of the software to scan .MDF and 
.NDF files and see exactly what the program will be able 
to recover in a preview window before deciding whether 
to purchase. The new version includes support for SQL 
Server 2014, and DataNumen says its utility will recover 
data from all other modern versions of SQL files, including 
SQL Server 2005, 2008, 2008 R2, and 2012. DataNumen is 
confident its product is the best SQL recovery tool out there; 
the company says it will refund your money if you find any 
competing program that can recover more lost data from 
your database than DataNumen SQL Recovery v2.1. 




SOFTWARE SHORTS 



The Linux Kernel Archives 



Protocol Location 

[(IIP hups //www kernel orq/pub/ 

FTP ftp //ftp kerneLorq/pub/ 

RSYNC rsyncy/rsynckerneLorg/pub/ 
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Other resources 






Social 


Cgit 


Wikis 


Bugzilla 


Site Atom feed 


Patchwork 


Kernel Mailing Lists 


Mirrors 


Releases Atom 1 eed 


I mux com 


1 UHix rcHjrHialion 


Kernel Plarwi 


1 iiHix (HI Gooqipt 



The latest version of the Linux operating system kernel, 
version 3.13, was released recently and can be downloaded 
from the Linux Kernal Archives at www.kernel.org. The 
new version includes support for AMD Radeon power 
management and R9 (Hawaii) devices; better support for the 
latest high-performance SSDs; nftables; support for Intel's 
MIC (Many Integrated Core) architecture; and a zillion and 
one other tweaks. You can get the full list of updated features 
at kernelnewbies.orp;/Linux_3-13. 
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Malware Study: Typical Business 
Suffers One Attack Every 73 Days 

Do you spend your lunch hours at work surfing the web? A 
recently published malware study conducted by Osterman 
Research and sponsored by TrustWave found that websites were 
more likely than email or social media to be vectors for malware 
attacks at work, and that the average business suffers from some 
sort of malware attack every 73 days. Each attack takes about 
27.5 IT work-hours to remediate, and the typical business 
spends more than $20,000 annually repairing damage wrought 
by malware. The study says most companies underestimate the 
likelihood of an attack and overestimate their ability to fend 
one off. The study is posted online at www.trustwave.com . 



The Good Life Is . . . Boring? 

Twitter favorite @Amazing_Maps continues to present a 
fascinating twist on cartography. While some posts showcase 
antique maps as historical wonders or answer "did you 
know"-type questions, others take odd bits of the world's 
information and blend it in various ways with geographic 
data to produce results that are thought-provoking, to say 
the least. Maps of currencies around the world . . . how 
much of Australia's population lives on the coast . . . how 
big Africa really is . . . what parts of the world would be 
flooded if all ice melted . . . and so on. Recently there was a 
post that simply compiled results to Google autocompleting 
the question, "Why is [state] so . . . ?" If nothing else, it 
does reveal what some people think about various places 
in the U.S. Our suggestion? Next time you drive through 
Nebraska, live a little and get off the Interstate, folks! 



(3oogie autocompieie results: 




r 

SITE SEEING 



1 



Quicken Billion Dollar Challenge 

Wanna be on Sports Center? Da-da-DAH, da-da-DAH. Well, 
here's one sure way to get there — and make headlines on 
network news shows around the world, as well. Billionaire 
Warren Buffet is backing a Quicken Loans contest that offers 
a cool $1 billion (yes, that's with a B) prize to anyone who 
can pick the winner of every game in this year's NCAA March 
Madness basketball tournament. That's a total of 63 games. 
The odds are definitely against you picking a perfect bracket 
(oddsmakers say even basketball gurus only have about a one 
in 128 billion chance) so let's just say it's a long shot. There are 
some nice runner-up prizes, though: 20 people who pick the 
next-best brackets will each win $100,000 consolation prizes. 
You can fill out your brackets online, and it costs nothing 
to enter. Get all the details at the Quicken Loans page on 
Facebook. And if you win, invite us to your celebration party. 




CPU / March 2014 7 



FRONTSIDE 
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16 

Number of minutes that adults in the 
U.S. say they waste each day waiting for 
unnecessarily slow computers to finish 
some activity. 

(Harris Interactive on befiaif of Crucial) 



Number of 7-inch tablet screens that can 
be produced from a single glass panel 
created in an eighth-generation glass 
fabrication plant. 

(NPD DisplaySearcii) 



4.55 billion 

Projected number of mobile phone users in 
the world by the end of 2014. Approximately 
38% of these users, or about 1 .75 billion 
people, will use a smartphone. 

(eMari^eter) 



$208 billion 

Total value of the consumer electronics 
industry in the United States. 

(Consumer Electronics Association) 



$83 trillion 

Total value of Earth's gross world product 
(GWP) in 201 3. The GWP is the sum of the 
gross domestic product of every country in 
the world. 

(WorldWatcii Institute) 




DIGITAL ECDNDN/1V 



Google 

Job Of The Month 

llf you're a hands-on type who loves working with the latest tech but likes to get out of the office as frequently 
as possible, this may be the job for you. Google is looking for a Network Engineer for its Deployment team, 
the group in charge of setting up and operating the company's extensive network, which Google says is "one 
of the largest and most complex private data networks in the world." You'll spend up to 50% of your time 
traveling domestically, transferring equipment to sites and installing and testing routers and other equipment in 
new and existing locations. You'll be involved in power, cooling, cabling, rack layout, security access, network 
documentation, and so on. You'll also work with MFRs to evaluate new hardware and software. You need a tech 
degree and some data center experience; racking and stacking experience preferred. Home base is Google's 
$600 million data center in Council Bluffs, lA, a nice Midwestern town across the river from Omaha. 

(Google.com) 



Hey, Maybe We Were HUNGRY 

Yes, we love our food. The Nielsen Company says two out of five 
American Internet users— more than 86 million people— visited food 
and cooking sites during a recent 30-day period. Searching for recipes 
appears to be popular, as does buying pizza. Here are the top 10 sites, 
the number of visitors, and average time people spent at each site. 



Brand or Site 


#Unique Visitors 


Avg Time Spent At 
Site (H:MM:SS) 


All Food/Cooking Sites 


86,350,000 


0:25:30 


Scripps Networks Food Sites 


22,433,000 


0:10:37 


Allrecipes 


17,397,000 


0:06:38 


About.com Food 


9,249,000 


0:02:56 


Kraft Foods 


8,110,000 


0:05:38 


Betty Crocker 


7,554,000 


0:05:19 


Pizza Hut 


6,198,000 


0:09:22 


Starbucks Coffee 


6,164,000 


0:08:26 


Pillsbury 


5,268,000 


0:05:45 


MyRecipes.com Network 


5,167,000 


0:07:10 


Cooks.com 


5,005,000 


0:03:51 


(The Nielsen Company) 







Software Grows Faster, ButTeIco Is King 

Gartner Group is projecting growth this year in each of the five main categories it covers for worldwide 
information technology forecasts. Unlike 201 3, which saw actual declines in three of the categories 
(devices, data center systems, and telecom services), Gartner projects 2014 will see positive growth 
in each sector and overall growth of more than 3%. The largest sector, telecom services, will see only 
1 .2% growth, while the second smallest sector. Enterprise Software, is projected to grow almost 7%. 

Worldwide IT Spending Forecast 
(In Billions of U.S. Dollars) 





2013SDendina 


2014SDendina 


Growth 


Devices 


669 


697 


4.3% 


Data Center Systems 


140 


143 


2.6% 


Enterprise Software 


300 


320 


6.8% 


IT Services 


922 


963 


4.5% 


Telecom Services 


1.633 


1,653 


1.2% 


TOTAL IT SPENDING 


3,663 


3,/// 


3.1% 



i HOSTING 



MAXIMUM FLEXIBILITY FOR YOUR WEB PROJECTS 



ALL INCLUSIVE- 



HOSTING PACKAGES 
FOR PROFESSIONALS 

-STARTING AT 



■ Included Domains: .com, .net, .org, .biz, .info 

■ Unlimited Power: webspace, traffic, mail accounts, SQL databases 

■ Linux or Windows operating system 

POWERFUL APRS 



■ Over 140 popular apps (Drupal™, WordPress, 
Joomla!™, Typo3, Magento® and many more...] 

■ App Expert Support to answer your questions 

POWERFUL TOOLS 



■ Premium software, including 
Adobe® Dreamweaver® CSS. 5, 
and NetObjects Fusion® 2013 

■ 1&1 Mobile Website Builder 

■ NEW: PHP 5.5, Perl, Python, Ruby 

SUCCESSFUL MARKETING 

■ 1&1 Search Engine Optimization 

■ Listing in business directories 

■ 1&1 E-Mail Marketing Manager 




per month* 



STATE-OF-THE-ART TECHNOLOG 

■ Maximum Availability (Geo-redundancy) 




■ iviaAimum AAvaiiauMiLy vvjcu-i cuui luai n 

I 300 Gbit/s network connection 
i2 GB RAM guaranteed 
I NEW: Maximum performance with 
1&1 CDN powered by CloudFlare™ 
I NEW: SiteLock security scan included! 



MEMBER OF 



caiil (877) 461-2631 





1and1.com 



* offer valid for a limited time only. The $0.99/month price reflects a 12-month pre-payment option for the 1&1 Starter Hosting package. Regular price of $2.99/month after 12 months. 
Some features listed are only available with package upgrade. (Visit www.land1.com for full details.) Program and pricing specifications and availability subject to change without notice. 
1&1 and the 1&1 logo are trademarks of 1&1 Internet, all other trademarks are the property of their respective owners. © 2014 1&1 Internet. All rights reserved. 



CyberPower recommends Windows 




GYBERPOWERPG 

Create The PC of Your Dreams 




Intel® Core'" i7 Processor 

4960X3.606hz $2129 
4930K 3.406IIZ $1655 
4820K3.70Ghz $1349 



Gamer xtreme XT 



C**-? i')) m S% 

Windows 8.1 

GIGABYTE® X79-UP4 USB3.0 & SATA III Mainboard 
CORSAIR® 16GB DDR5 1600 Mhz Quad Channel Memory 
2TB SATA III 6.0 7200RPM HD 32MB Cache 
Nvidia® Geforce® 6TX 770 2GB Direct X 11 Video Card 
Zalman Gaming Headset 

Corsair® 300R Gaming case with 600 Watt 80+ Power 
Asetek Liquid Cooling System 



9 « Q Ji 



Intel® Core'" 17 Processor 
4770K3.50Ghz $895 
47703.40Ghz $855 
Intel® Core" 15 Processor 
4670K3.40Ghz $789 
4670 3.40Ghz $755 
4570 3.20Ghz $755 
44303.00Ghz $725 
Intel® Core™ i5 Processor 
4340 3.60Ghz $685 
4330 3.506hz $675 



Windows 8.1 

GIGABYTE® B85 ITX Mainboard w/ USB 3.0 & SATA 6 
CORSAIR® 8GB DDR3 1600 Mhz Dual Channel Memory 
500GB SATA III 3.0 7200 RPM HD 16MB Cache 
Nvidia® Geforce® GTX 650 1GB Video Card 
Zalman Gaming Headset 

CyberpowerPC Zeus Mini-ITX Gaming Case 350 Watt 



From $ 



800-707-0393 • iwww.cvberDOwerDC.comi 



Celeron, Celeron Inside, Cenlrino, Cenlrino Inside^ Cenlrino logo.Core Inside, Intel Intel logo, Intel Core, Intel Inside, Intel Inside logo, Intel Vii*, Intel rfro, Itanium, Itanium inside^ Pentium, Pentium Inside^ Viiv Inside, vPro Inside, Xeon, and Xeon Inside are trademarks of Intel Corporation in the U.S. and other countries. AU 
prices are subject to change without notice or obligation. CyberPower is not responsible for any typograpliical and photographic errors. Copyright ©2013 CyberPower. All rights reserved. 



HEAW GEAR 



Intel D54250WYK NUC Kit 



Here at CPU, we love getting our 
hands on high-performance 
components. But as enthusiasts know, 
not every computer in our homes needs 
to be a gaming rig. In fact, we get just 
as excited about the latest small form 
factor PCs as we do about the raw 
compute from the next-gen CPUs, the 
overclocking potential of an unlocked 
processor, and the timings of our next 
kit of DRAM. That's why, when Intel 
asked us what we'd like to see from 
them this month, we said four little 
words. Next Unit of Computing. 

Intel obliged, and as a result we have 
the Wilson Canyon-based NUC. This 
is Intel's third-generation NUC. The 
first relied on a Sandy Bridge-based 



Celeron 847, which launched in mid- 
201 1. That processor was a dual-core 
17W unit that ran at a clock speed of 
1.1 GHz. 

Skip ahead to Haswell, and Intel now 
has a powerful processor architecture 
that was practically tailor-made for 
extremely small form factor systems. And 
no, we didn't forget the Atom, but the 
operative word here is "powerful." The 
4th Generation Intel Core i5-4250U 
processor inside this diminutive box is 
also a dual-core processor, only it has 
Hyper-Threading enabled as well as 
Intel Turbo Boost Technology 2.0. It's 
clocked at 1.3GHz, but this processor 
can hit 2.6GHz when Turbo Boost opens 
up the throttle, yet it has a 1 5W TDP. 



This is a 22nm processor containing 1.3 
billion transistors. Each core can tap into 
256KB L2 cache, and there's a 3MB pool 
of shared L3. The processor graphics in 
this unit is Intel's HD Graphics 5000, 
which has a GPU frequency between 
200MHz and IGHz. Other supported 
features include MMX, up to SSE 
4.2, AVX, AVX2, FMA3 instructions. 
Enhanced Intel SpeedStep Technology, 
Intel 64, XD bit, Intel VT-x, AES-NI, 
and Smart Cache. 

On the board, which measures 4 inches 
square, you'll find a surprising number of 
connectivity and I/O options. There are a 
total of four USB 3.0 ports, a headphone 
and mic jack, a mini DisplayPort (DP 
1.2), a mini HDMI port (HDMI 1.4a), 




D54250WYK NUC Kit 

$399.99 (online) 
Intel 

www.intel.com 
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an Intel Gigabit LAN port, a consumer 
infrared sensor, and a DC power port that 
connects to the external 65-watt power 
supply (included with the kit). You heard 
that right — no matter how much you 
plug into the headers, ports, and slots of 
this little wonder, you're unlikely draw 
much juice from the wall. At idle, a fully 
stocked Wilson Canyon NUC will draw 
wattage in the single digits; under load, 
expect it to consume less than 50% of the 
power brick's total capacity. 

Inside the unit are a pair of 1.35V 
DDR3 SO-DIMM slots capable of 
supporting up to 16GB of DRAM (up 
to DDR3-1600), an internal header for 
two USB 2.0 ports, a PCI-E full-mini 
card connector, a PCI-E half-mini card 
connector, and a standard 6Gbps SATA 
port. Our test system had a 120GB SSD 
installed in the full-mini PCI-E slot and a 
Wi-Fi module in the half-mini PCI-E slot. 

For us, the NUC screams "HTPC," 
but in the quietest possible way. It's small 
enough to hide (it even ships with a 
VESA mount that lets you hang it from 
the back of your HDTV) but has enough 
connectors that you may run into more 



problems trying to hide all the cables. 
It's also extremely quiet. As you can see, 
we ran it through our benchmark suite, 
but the NUC only ever got noisy during 
the CPU-thrashing tests. Tucked behind 
our HDTV, with its speakers pumping 
out 5.1 -channel audio, we didn't hear 
a peep from this Haswell-based NUC. 
Although the benchmarks prove that this 
unit is by no means a gaming system, we 
played through a couple dozen rounds of 
Trackmania Valley, running at 1,920 x 
1,080, and it looked as smooth as silk. 

Of course, as a full-fledged PC, 
streaming media is just a quick browser 
click away. We were running Windows 
8.1 on our test unit, and being able to 
tap into the music, photos, and home 
videos hosted on the other PCs on our 
network is one of the primary reasons we 
just won't settle for one of those off-the- 
shelf media streaming boxes. Add being 
able to access a full-featured browser, 
the whole Internet, and even our Steam 
libraries for the occasional light gaming 
session, and you can start to see why this 
little box goes so well with your HDTV. 
As we went to press, we could find the 



D54250WYK barebones kit (memory, 
Wi-Fi, and SSD are not included in retail 
kit) available for just less than $400. ■ 



BY Andrew Leibman 



Specs: Processor: 1.3GHz dual-core Intel Core i5-4250U; Motherboard: D54250WYK; Graphics: Intel HD 5000; Memory: 8GB Kingston DDR3-1600; 
SSD: 120GB Intel 525 Series 
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LIQMAX120S 

$79.99 

ENERMAX 

www.enermax.com 



ENERMAX LIQMAX 1 20S 



ENERMAX's new LIQMAX 120S has 
a number of customizations that make 
it more than just another closed-loop CPU 
cooler. For example, ENERMAX includes a 
PWM fan that features three adjustable peak 
speeds. There's a switch in the center spoke 
where you can choose Silent, Performance, 
or OverClock mode; each mode works in a 
given PWM range. In Silent mode, the fan 
will run between 600 and 1300rpm, while 
Performance mode has a range of 600 to 
2000rpm. Enthusiasts will likely favor the 
OverClock mode, where the fan can run 
anywhere from 600 to 2500rpm. The simple 
switch is one of the more elegant solutions 
we've seen for limiting fan speed to maintain 
a quiet PC, and you'll still be able to take 
advantage of the peak PWM speed. 

The LIQMAX 120S also features some 
impressive technology in the cold plate, 
starting with ENERMAX's SCT (Shunt- 
Channel-Technology), which increases heat 
transfer by mixing coolant flow into different 
channels. Of course, by improving heat 
transfer, you'll see better performance from 
the CPU cooler. The pump itself features a 
ceramic bearing that's rated for 50,000 hours 
of use. The pump's motor can run at up to 



2,300rpm and functions at a rated voltage 
of 12V. The heatsink/pump unit connects 
to the radiator with a FEP tube that features 
zero permeability, according to ENERMAX, 
so you won't have to worry about coolant 
dissipation or leaks. 

ENERMAX offers the LIQMAX 120S in 
two versions — ^with the product name ending 
in either TAA or HP — and the difference 
between the two is the included fan. With 
TAA version, the fan features blue, circular 
LED lights. The HP version comes with a fan 
that's designed for high-pressure airflow. At the 
peak 2500rpm speed, the TAA version will 
produce an airflow of 105.7cfm and a static 
pressure of 3.7mm H20. The same speed 
with the HP version will provide an airflow 
of nicfm and a static pressure of 7.4mm 
H20. Both the fans come with the three-peak 
RPM controls and provide a peak noise level 
of 30dBA in the OverClock mode. Additional 
screws are also provided, if you wish to add a 
second fan for a push/pull configuration. 

Installation is straightforward, and we 
appreciated the standoffs ENERMAX 
supplied that secure the universal backplate 
to the motherboard. As a result, you won't 
need to hold the backplate to the motherboard 



while you're also trying to hold and mount the 
heatsink/pump onto the CPU. 

We tested the LIQMAX 120S-TAA 
model and installed the radiator onto the 
existing rear exhaust fan in our test system. 
All benchmarks were run with the fans set 
in OverClock mode. The rig also featured 
a stock-clocked Intel Core i7-4770K and 
a GIGABYTE GA-Z87X-UD7 TH 
motherboard. First, we let the PC idle for 
10 minutes and monitored the temperatures 
with Core Temp. It produced a maximum 
temperature of 32 C. Next, we ran 
POV-Ray 3.7 on all cores for 10 minutes, 
and the Intel Core i7-4770K hit a maximum 
temperature of only 67 C. Finally, we ran 
four instances of Prime 95 for 10 minutes. 
We saw a maximum temperature 71 C. 

We liked the visual effect created by the 
circular blue LED with the TAA version we 
tested. Those looking for higher performance 
can opt for the HP version. At this time, the 
LIQMAX 120S was not available in the U.S, 
but you can purchase it in Canada. Those in 
need of a CPU cooler upgrade will certainly 
find it worth checking out. ■ 



BY Nathan Lake 



Specs: Materials: copper (cold plate), aluminum (radiator); Fans: 2 120mm (2500rpm); Pump speed: 2,300rpm; Pump power: 12 watts; Warranty: 2 years 
Test System Specs: Processor: Intel Core i7-4770K; Motherboard: GA-Z87X-UD7TH; GPU: GIGABYTE GV-N7600C-4GD; RAM: 8GB ADATA XPG VI .0 DDR3- 
1866; Storage: 128GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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DashDrive Durable HD650 500GB 

$59.99 
ADATA 

www.adatausa.com 




ADATA DashDrive Durable HD650 500GB 



When you take your external hard 
drive with you, you should expect 
it to endure a certain amount of abuse 
during travel. A rugged design can 
absorb impacts that could otherwise 
damage the hard drive. The ADATA 
DashDrive Durable HD650 is built with 
a triple-layer construction that features a 
rubberized exterior on all corners and two 
sides. The DashDrive Durable HD650 
is also attractive, thanks to its scratch- 
resistant acrylic accents, which have the 
look of carbon fiber. 

ADATA offers the DashDrive Durable 
HD650 in sleek black or scarlet red. 
You'll also be able to choose between 
500GB ($59.99) and ITB ($79.99) 
capacities. We got the chance to test the 
500GB DashDrive Durable HD650. 
ADATA equips the bus-powered external 
hard drive with a SuperSpeed USB 3.0 
interface. When the drive is connected to 
a PC, you'll see a blue LED blink when 
the drive is actively transferring data. 
ADATA provides a USB 3.0 cable that's 
a little over than 1 foot long. We found 
that the cable was long enough to set the 



external HDD on the top of our desktop 
while the drive was connected to a USB 

3.0 port on our motherboard's rear panel. 
ADATA engineered the DashDrive 

Durable HD650 to support Windows XP/ 
Vista/7/8. With a Mac, the DashDrive 
Durable HD650 will run on OS X 10.6 or 
later. Linux Kernel 2.6 or later platforms 
are also supported. The unit weighs a mere 

7.1 ounces and is 0.8 inch thick. ADATA 
backs the DashDrive Durable HD650 
with a three-year warranty. 

Like recent ADATA external hard 
drives we've reviewed, ADATA offers 
portable apps that you can install onto the 
DashDrive Durable HD650 to enhance 
its functionality. The OStoGO app lets 
you turn the external hard drive into a 
Win7 setup disk. This portable app is 
ideal for systems without an optical 
drive, because it gives you a way to install 
Win7 or enter the Windows Recovery 
Environment. ADATA's HDDtoGO 
utility is also available for download, 
and it lets you sync the HD650 with the 
contents of your My Documents and 
other folders. 



We connected the DashDrive Durable 
HD650 to an open USB 3.0 port and 
subjected it to SiSoftware Sandra 2014 
Lite's storage tests. In the Physical Disk 
test, the portable hard drive produced 
a read speed of 87.82MBps and a 
random access time of 15.46ms. We 
also ran the File System I/O benchmark, 
which tests the drive for transfer speeds 
with different file sizes. In the 64KB 
files test, the drive turned in a read 
performance of 15.78MBps and a write 
performance of l4.33MBps. Moving up 
to the 16MB files test, the DashDrive 
Durable HD650 delivered a read speed 
of 57.34MBps and a write speed of 
27.32MBps. 

The DashDrive Durable HD650's 
rubber and acrylic exterior serves a 
dual purpose: It's both attractive and 
protective. The USB 3.0 connection 
will help to ensure that your files are 
transferred quickly. You can't really ask 
for more in such an affordable external 
hard drive. ■ 



BY Nathan Lake 



Specs: Capacity: 500GB; Interface: USB 3.0/2.0; Supported OSes: Windows XP/\/ista/7/8, Mac OS X 1 0.6 or later, Linux Kernel 2.6 or later; Warranty: 3 years 
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LIQTECH120X 

$99.99 

ENERMAX 

www.enermax.com 



ENERMAX LIQTECH 1 20X 



DO you overclock your processor? Are 
you worried about hot spots on your 
CPU? For the LIQTECH 120X (and 
the LIQMAX 120S, also in this issue), 
ENERMAX has engineered a cold plate 
with its patented SCT (Shunt-Channel- 
Technology) that redistributes coolant flow 
among multiple channels to reduce heat 
surges. ENERMAX also indicates that the 
SCT design accelerates heat transfer, so 
you'll enjoy better overall performance. We 
got a chance to test it out and see how the 
LIQTECH 120X handled tough loads. 

This closed-loop CPU cooler also 
features a double-thick radiator and 
two 120mm fans that can operate at up 
to 2,500rpm. The double-thick radiator 
doesn't utilize a traditional internal 
structure. Instead of ribbons of metal folded 
into "S" shapes, there's a seamless grid of 
fins. ENERMAX indicates that the design 
provides 120% better coverage than the 
conventional layout. The 120mm PWM 
fans let you select one of their three peak 
RPM modes: Silent (600-1300rpm), 
Performance (600-2000rpm), and 
OverClock (600-2500rpm). To change 
modes, you'll just need to slide a switch in 
the center of the fan. 



At the 2500rpm speed, the LIQTECH 
120X provides airflow of lllcfm and 
a static pressure of 7.4mm H20. At the 
600rpm speed, peak noise levels from the 
fans are expected to reach a mere 15dBA. 
Maximum noise levels for the three modes 
start at 21.5dBA (Silent) and move to 27dBA 
(Performance) and 30dBA (OverClock). 

The LIQTECH 120X's radiator connects 
to pump/heatsink unit via a flexible polyamide 
rubber tube. ENERMAX indicates that the 
tube is built with a non-permeable layer, 
which protects the liquid coolant against 
leakage. Of course, the LIQTECH 120X is 
entirely maintenance free, and ENERMAX 
backs the closed-loop cooler with a two-year 
warranty. The LIQTECH 120X's pump 
features a ceramic bearing that's rated with 
a MTBF of 50,000 hours. A motor speed 
of 2500rpm helps to quickly move liquid 
through the cooling loop. 

Universal compatibility is a must with 
any high-end CPU cooler, and ENERMAX 
delivers support for both current and legacy 
Intel and AMD CPU sockets. When it 
comes to the acmal installation, ENERMAX 
provides sturdy mounting brackets that are 
made with thick metal. Spring-loaded screws 
secure the mounting bracket to the universal 



backplate and help to produce perfect contact 
with your CPU. 

We tested the LIQTECH 120X on a 
system with a stock-clocked Intel Core i7- 
4770K and a GIGABYTE GA-Z87X-UD7 
TH motherboard. We ran three separate 
tests to give you an idea of performance, 
and monitored the temperature with Core 
Temp. First, we let the PC run at idle for 
10 minutes, which produced a maximum 
temperate of 30 C. Next, we ran POV-Ray 
on all cores for 10 minutes to put the 
processor under 100% load. The Intel Core 
i7-4770K hit a maximum temperature of 
only 65 C. We then ran four instances of 
Prime 95 for 10 minutes and the processor 
registered a maximum temperature of 69 
C. Tests were run with the fans set in the 
OverClock mode. 

At press time the LIQTECH 120X was 
not available in the U.S., but is for sale in 
Canada. There's a lot of fancy engineering 
inside the LIQTECH 120X, and our test 
results show that it delivers solid performance. 
The cooling modes on the fans also make this 
a smart choice for those in the market for a 
silent closed-loop cooler. ■ 

BY Nathan Lake 



Specs: Materials: copper (cold plate), aluminum (radiator); Fans: 2 120mm (2500rpm); Pump speed: 2,500rpm; Pump power: 12 watts; Warranty: 2 years 
Test System Specs: Processor: Intel Core i7-4770K; Motherboard: GA-Z87X-UD7TH; GPU: GIGABYTE GV-N7600C-4GD; RAM: 8GB ADATA XPG VI .0 DDR3- 
1866; Storage: 128GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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DashDrive Durable UD320 16GB 

$17.99 
ADATA 

www.adatausa.com 



ADATA DashDrive Durable UD320 1 6GB 



Transferring files to or from your 
smartphone over Wi-Fi or Blue- 
tooth can take a long time, especially 
if you're dealing with videos or high- 
resolution images. ADATA hopes to 
cut down on those long wait times 
with the DashDrive Durable UD320. 
This miniature flash drive comes with 
a micro-USB adapter that lets it work 
with most devices running Android 
4.1 or higher. When you remove the 
micro-USB adapter, you'll have a 
standard USB plug to easily connect 
the flash drive to your PCs and Macs. 
The UD320 can also serve as a form 
of portable storage for your Android 
smartphone or tablet. 

ADATA offers the UD320 in 16GB 
and 32GB capacities. We got the 
chance to review the 16GB model, but 
either capacity should let you store a 
handful of movies and several albums. 



It's ideal for use when you're on a plane 
(or anywhere with unreliable Internet 
access) and want to enjoy multimedia 
content on your smartphone or tablet. 
You won't have to worry about a Web 
connection that's good enough to 
stream things like Netflix or Spotify 
when you're on the go. 

The UD320 is manufactured using 
a COB (chip-on-board) process that 
protects the device against damage 
from water and impacts, according the 
ADATA. The tiny flash drive weighs only 
0.3 ounce. (Read: basically nothing.) 

With a USB OTG-capable device, 
the DashDrive Durable UD320 
should work just by plugging it into 
your Android device's micro-USB 
port. At the top of the screen, you'll 
see a "USB connector connected" 
alert. From there, you should be able 
to select the files to open or transfer. 



The DashDrive Durable UD320 can 
also function as a smartphone or 
tablet backup tool, as you can transfer 
things like your contact list, pictures, 
and messages onto the portable 
device. The standard USB connection 
will let you connect the UD320 to 
all kinds of devices. You can load 
multimedia from your smartphone 
into the flash drive for playback on 
devices with a USB port, such as 
DVD player, set-top box, portable 
speaker system, or car stereo. 

If you're looking for an easy way 
to expand storage and enhance your 
Android device's file transfer capability, 
the DashDrive Durable UD320 is an 
ideal accessory. It's a smart purchase 
for people with an Android device that 
supports USB OTG. ■ 



BY Nathan Lake 



Specs: Capacity: 16GB; USB Interface: USB 2.0; Supported OSes: Windows XP or later; Mac OS 9.X or higher; Android 4.1 and higher 
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GX Gaming DeathTaker White Edition 



GX Gaming recently released white 
editions of its Imperator Pro keyboard, 
GX-Speed mouse pad, and DeathTaker 
laser mouse. The complete set is designed 
to complement white-themed gaming rigs, 
while the features are targeted at those who 
play MMO/RTS games. This month, we'll 
take a look at the DeathTaker White Edition. 

The DeathTaker is a right-handed 
mouse that has a deep scoop on the left 
side for your thumb. The mouse has a 
wide base. There are nine buttons on 
the DeathTaker, and many of them can 
be configured for specific functions and 
macros using the included Scorpion 
Gaming software. Other than the main left 
and right buttons and scroll wheel, you'll 
find two buttons above the thumb scoop. 



two buttons along the left mouse button, 
a DPI button, and a macro button on 
far right side. We like the mouse's button 
layout, because it gives you the freedom to 
bind macros where they'll be easiest to use. 

You can save up to 55 macros to the 
mouse's internal memory. GX Gaming 
designed the DeathTaker with its own 
CPU to allow for faster response time with 
macros. You can set up a maximum of 
five macro profiles within the Scorpion 
Gaming utility. Besides macros, you can set 
up the mouse with shortcuts for common 
productivity tasks. People who play FPSes 
will like that there's a Fire key function 
where you can set a button to fire three, 
five, or a user-defined number of times 
with one press. 



Deadly precision is a must for MMO/ 
RTS games, and the DeathTaker pro- 
vides you with on-the-fly DPI control 
through five programmable stages. 
By default, the DPI levels are set to 
900/1,800/2,700/4,500/5,700. The 
mouse's full range is 100 to 5,700 DPI. 
Similar to the macro buttons, you can 
customize the DPI stages using the 
Scorpion Gaming utility. You can also 
independently control the DPI on the 
X/Y axis, which is ideal for snipers who 
want greater control when aiming. The X 
and Y buttons along the left-click button 
let you adjust each respective axis in 90 
DPI increments. Just hold down the X 
or Y button and move the scroll wheel 
up (increases the axis DPI) or down 
(decreases the axis DPI) to customize it 
in real time. GX Gaming also includes a 
set of six 4.5g weights in the body of the 
DeathTaker. You can remove the weights 
to customize the mouse's feel. 

The white exterior of the DeathTaker is 
accentuated with LED lighting under the 
GX Gaming logo and the scroll wheel. 
These lights can be virtually any color, as 
GX Gaming added an RGB color system 
that can produce 16 million colors. You 
can also select an intensity level (high/ 
middle/low/off) and pulse level (steady/ 
slow/middle/fast) for the lighting. 

GX Gaming has some standout features 
to the DeathTaker, especially its on-the-fly 
DPI adjustment and macro capabilities. 
Gamers who want a lot of control over 
their mouse should love the Scorpion 
Gaming software's custom profiles and 
variety of settings. The aesthetics of the 
DeathTaker White Edition are good, 
too, making it everything you'd want in a 
professional gaming mouse. ■ 

BY Nathan Lake 

DeathTaker White Edition 

$69 
GX Gaming 
www.gx-gaming.com 



Specs: Sensor: Laser (up to 5700dpi); Polling rate: 250 to 1 ,OOOHz; Body type: Right-handed; 9 buttons; Macros: 5 profiles and 55 macros; 1 6 
million color RGB backlight; Weighted: Yes; Interface: USB 
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901 

$189.99 (online) 
In Win 

www.inwin-style.com 



In Win 901 



f you're looking for a case that looks 
good, you're almost forced to go large. 
There's some sense to this, since a 
bigger chassis provides a bigger canvas, 
so to speak. Builders who want to 
create an eye-catching Mini-ITX system 
simply don't have as many options. 
Recognizing this. In Win has released 
a stunning new case that obliterates the 
myth that Mini-ITX cases are nothing 
but boring steel boxes. 

Here we have the In Win 901, and 
yes, we'll forgive you for feeling a 
touch of deja vu. Last month, we used 
the 90rs bigger brother, the 904, for 
our first CPU System Workshop build 
of 2014. Like the 904, the 901 brings 
together tempered glass and aluminum 
in such a beautiful way that on more 
than one occasion we wondered why 
no one had done it sooner. To recap 
here. In Win has taken a solid piece of 
4mm aluminum alloy and shaped it into 
the top, front, and bottom panels of 
the case. A separate piece of matching 
brushed aluminum attaches to the 90rs 



aluminum unibody, acting as the back 
panel. Save for the small In Win logo on 
the bottom of the front panel, the front 
and top of the case are as minimalist as 
you can get. It. Is. Awesome. 

The tempered glass side panels take 
the concept of a case window as far 
as it can go, because on the 901 the 
whole side panel is the window. The 
windows are tinted, but not so much 
that you can't see the hardware you 
install inside. Because the right side 
panel is the same as the left, your cable 
management needs to be on point to 
ensure your build is neat and tidy. The 
glass panels collect fingerprints like 
an FBI forensics team, but In Win 
includes a microfiber cloth to help 
wipe away any smudges your grubby 
mitts leave behind. 

In Win makes great use of the space 
inside the 901. The internal drive cage 
deceptively holds up to four drives. 
There are two hot-sway bays for either 
2.5-inch or 3.5-inch drives, and mount- 
ing holes on the bottom and side of the 



cage let you install two more 2.5-inch 
drives — smart. The cable management 
holes are plentiful for a Mini-ITX case, 
though the 0.8-inch channel between 
the motherboard tray and right side 
panel doesn't leave much of a margin 
of error. The 901 lets you install one 
dual-slot graphics card up to 11.8 
inches long, which happens to be plenty 
of room for a GeForce GTX 780 or 
Radeon R9 290X. (Double-check the 
board length of custom-cooled cards for 
compatibility.) Interestingly, the 901 
lets you install a PSU up to 7.8 inches 
long, about 3/4 inch more clearance 
than what the 904 allows. In any event, 
the 901 has all the accommodations 
necessary for you to build a very 
mighty rig. 

As we've said before. In Win doesn't 
like to play by the rules; the 901 is 
further proof Of course, when you can 
make a case this small look this good, 
who needs rules? ■ 



byVince Cogley 



Specs: Dimensions: 13.8 x 6.8 x 15.7 inches (HxWxD); Materials: Aluminum, glass; Motherboard support: Mini-ITX; Bays: 1 5.25-inch slim external; 2 
2.5/3.5-inch internal hot-swap; 2 2.5-inch internal; Fans (optional): 1 90mm rear, 1 120mm bottom, 1 120mm external; Ports: 2 USB 3.0, audio I/O 
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Elite 110 

$49.99 
Cooler Master 

www.coolermaster-usa.com 



Cooler Master Elite 1 1 0 



Although we love enormous full- 
tower cases as much as anyone, we 
also readily admit that there are plenty 
of very good reasons to build a system in 
a chassis that's a bit more space-efficient. 
For instance, maybe you prefer to take a 
small, portable system to LAN parties due 
to the convenience factor. Or maybe you're 
looking for a small, unobtrusive HTPC 
chassis that will fit comfortably in your 
entertainment center. Who knows? Maybe 
you've volunteered to colonize Mars and you 
need to save as much space as possible for air, 
water, and Doritos. 

In any event, small cases present a couple 
of pretty fundamental challenges, especially 
if you don't feel like compromising on 
performance. The first and most basic is 
limited internal space for high-performance 
components, and the second is cooling. At 
some point, putting tiny, underpowered parts 
in your PC becomes counterproductive, and 
jamming too much horsepower in there and 
ending up with parts that all run too hot isn't 
a great plan, either. 

Thankfully, Cooler Master's Elite 110 
does a pretty good job of dealing with 



both issues. The case is just over 8 inches 
high, 10 inches wide, and 11 inches deep, 
but through some clever design and the 
nice variety of Mini-ITX motherboards 
available these days, everything you need 
for a capable gaming system, HTPC, or 
general-purpose PC has its place inside. And 
thanks to its polymer mesh front panel and 
plenty of ventilation holes on its sides and 
top (not to mention a handy spot for a 
radiator), you'll be able to get the perf you 
want without doing anything crazy to keep 
your rig cool. 

As you'd expect, your motherboard bolts 
to the bottom of the case's interior. You 
can install a power supply measuring just 
over 7 inches above the CPU and memory, 
with room to spare for a closed-loop CPU 
cooler's cold plate/pump assembly in 
between. There are brackets along the top 
and left side (opposite the power supply) 
that let you install various combinations of 
HDDs (as many as three 3. 5 -inch drives 
total), SSDs (up to four), and fans. (You 
can add two 80mm fans on the left side.) 
The left side of the case will accommodate 
a graphics card up to 8.3 inches long. 



which can even be a dual-slot unit if you 
haven't installed fans or a hard drive to 
the brackets alongside. A single 120mm 
intake fan comes preinstalled behind the 
front panel, and you can mount a second 
120 or l40mm fan on the opposite side of 
the mounting bracket, or you can install a 
120mm radiator. 

Granted, 8.3 inches limits your options 
for a graphics card a bit, but with a little 
hunting you will find that there are a 
few very nice cards with non-reference 
designs that will provide solid gaming 
performance and fit inside the Elite 110 
with a few millimeters to spare. And if 
you're building an HTPC and leaning on 
processor graphics, you'll even have space 
for a top-shelf sound card, instead. 

If full-length graphics cards are 
essential, you may prefer Cooler Master's 
Elite 120 Advanced or the new Elite 130. 
Otherwise, we think you'll find the Elite 
110 to be incredibly portable, sturdy but 
light, and — best of all — highly affordable 
at just 50 bucks. ■ 



BY Chris Trimble 



Specs: Dimensions: 8.2 x 10.3 x 11.1 inches (HxWxD); Materials: Steel, polymer; Motherboard support: Mini-ITX; Drive mounts: 4 2.5-inch or 3 3.5-inch 
internal; Fans (included): 1 120mm front; Fans (optional): 1 140mm front, 2 80mm side; Ports: 2 USB 3.0, audio I/O 
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Intel SSD 530 Series 

Something For Everyone 




Remember the first time you really 
experienced the did-you-just-see- 
that speed of a solid-state drive? Oh 
yeah, you do. Your PC is ready go in 
seconds rather than minutes, games 
load lightning-fast, and everything else 
just moves. Back then, SSDs were both 
a revelation and a revolution. 

Now, though, they're the norm. We've 
come to expect blazing performance from 
our storage drives because we're so used to 
it. These days, it takes something special 
to get our attention. 

Leave it to Intel to grab us by the 
shoulders and give us a shake. The SSD 
530 Series shows that there's still plenty 
to be excited about in this space. These 
new drives give us a delicious sampling 
of form factors and a brand-new 20nm 
lithography. As such, the 530 Series 
brings wicked speed to nearly any device 
you can imagine. 

The Reigning Cliamp: SSD 530 
Series 2.5-incli 

Enthusiasts know that Intel has been 
a driving force in consumer-grade 
SSDs as early as they became widely 
affordable. (In fact, you could argue 
that SSDs became widely affordable 
because of Intel's efforts.) For the 
last two years, Intel's SSD 520 Series 
"Cherryville" drives brought the 
throughput necessary to make power 
users' systems soar. The 530 Series 
"Dale Crest" SSDs improves on power 
consumption by leaps and reduces 
cost per GB by bounds, all without 
sacrificing the throughput that made 
the SSD 520 Series drives such a force. 

The 2.5-inch SSD 530 Series drives 
are undeniably fast at every capacity. 
Using the 240GB SSD 530 as an 
example, we see that sequential reads and 
writes of 540MBps and 490MBps are 
Advertisement 



right in line with similar premium SSDs, 
while random 4KB reads and writes are 
dynamite, too, at 41,000/80,000 lOPS. 

When you look at power consump- 
tion, SSD 530 Series drives really 
distance themselves from the 520 Series. 
According to Intel, the 240GB SSD 
520's idle/active power consumption 
was 600mW/800mW; the 240GB 530 
slashes power consumption to just 
125mW/195mW. Intel's DevSleep 
pushes power consumption down 
to 5mW. 

Thanks to the move from 25nm to 
20nm IMFT NAND, Intel is able to 
put lots of gigabytes in your system 
without taking too many dollars out 
of your wallet. On average, SSD 530 
Series drives are 20% cheaper than SSD 
520 Series drives of the same capacity, 
usually less than $1 per GB. It doesn't 
take a PhD in economics to know that's 
a good deal. 



Two Tiny Titans: SSD 530 Series 
mSATA&IVI.2 

At the risk of burying the lede, the real 
magic happens when you move into smaller 
territory. What makes these smaller drives so 
special? In two words — form factor. These 
small drives can move data just as quickly as 
the larger 2.5-inch SSD 530 Series drives, 
but their form factors make them a perfect 
fit for Ultrabooks, NUC systems, and more. 
Their power consumption is almost absurdly 
stingy, too, as they draw 55mW at idle and 
l40mW when active. Their DevSleep draw is 
a meager 200 [iW 

In every way, the mSATA and M.2 
SSDs are a major upgrade from earlier 
mSATA SSDs, which often hamstrung 
performance in order fit in a small space. 
With 530 Series DNA, these smaller drives 
are astonishingly fast. 

No matter where you need solid-state 
storage, the SSD 530 Series is there. It's did- 
you-just-see-that speed at every size. ■ 
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State-Of-The 
Standards 

OLED 




Until our devices can beam images 
directly through our optic nerves 
to our brain, we'll be using displays in 
some form. We're always moving toward 
thinner and more energy-efficient 
displays, and although the LCD has 
proven itself to be extremely versatile 
for everything from smart watches to 
4K HDTVs, there's another display 
technology that's been quietly lurking 
in LCD's titanic shadow for the last 
several years: OLED (organic light- 
emitting diode). 

Because OLEDs produce their own 
light, no backlight is necessary, unlike 
with LCDs and plasma displays. 
Developers can also manufacture 
OLEDs on flexible plastic or fabric and 
transparent materials, for applications 
such as wearable and foldable displays 
and HUDs (head-up displays) in vehicles. 
OLEDs can achieve dramatically lower 
power consumption and improved image 
brightness, color reproduction, contrast 
levels, and viewing angles compared to 
competing display technologies. 

How OLEDs Work 

The earliest instance of organic 
electroluminescence was produced as a 
result of the work of French researchers 
in the early 1950s with acridine orange 
and quinacrine. The following decade, 
Dow Chemical produced the same effect 
using doped anthracene. It wasn't until 
the 1980s that OLEDs took their current 
form, thanks to the work of Dr. Ching 
Tang and Steven Van Slyke at Eastman 
Kodak. The pair used a two-layer organic 
film of highly conductive material to 
increase power efficiency. 



OLEDs, in their most basic form, 
produce light via electroluminescence, 
or the phenomenon whereby a material 
emits light in response to an applied 
electric current. A basic OLED consists of 
two thin films of organic conductive and 
emissive material sandwiched between a 
positively charged anode and a negatively 
charged cathode. When voltage is applied 
to the OLED, electrons naturally flow 
from the cathode to the anode. Electrons 
are withdrawn from the HOMO 
(highest occupied molecular orbitals) at 
the anode, leaving a hole, and injected 
into the LUMO (lowest unoccupied 
molecular orbitals) of the organic layer 
at the cathode. When electrostatic forces 
bring the electrons and the holes towards 



each other, they join to form an exciton 
near the emissive layer. As a result, the 
electron's energy levels ease and emit a 
visible form of radiation, or light. 

OLED panel manufacturers can 
use different organic molecules in the 
emissive layer to produce different 
colored light. The difference in energy 
between the HOMO and LUMO, or 
band gap, is what determines the color 
emitted. Decreasing and increasing the 
amount of applied voltage has a direct 
impact on the dimness and brightness of 
the emitted light. 

Technically, there are two types of 
OLEDs, small molecule- and polymer- 
based. The former, sometimes referred 
to as SM-OLEDs, commonly use 




OLEDs have been around for a while, but only recently have they been able to catch up with LCD 
screens in image quality. 
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OLEDs are coming soon to an automobile near you. 



chemical compounds in which metaUic 
and organic atoms are combined (also 
known as organometallic chelates), 
fluorescent and phosphorescent dyes, 
and conjugated dendrimers (repetitively 



branched molecules). For the emissive 
layer of an OLED, manufacturers have 
several materials from which to choose, 
including triphenylamine and its 
derivatives. Fluorescent dyes that emit light 



of differing wavelengths are used as the 
dopant materials, producing the OLED's 
color properties. For instance, perylene, 
a polycyclic aromatic hydrocarbon, 
emits blue light. Rubrene generates a 
yellow light when used in OLEDs. (The 
substance is also used to make lightsticks 
glow.) Quinacridone and its derivatives, 
which are synthetic pigments, are used 
in house paint and Inkjet toner; magenta 
pigments are commonly derived from it. 
Tris (8-hydroxyquinolinato) aluminium, 
often abbreviated as Alq3, is a common 
compound used to generate green light 
and as a base for both red and yellow light- 
emitting phosphorescent dyes. 

OLED-based displays have traditionally 
been very expensive to produce, particularly 
at larger sizes. One of the biggest cost 
drivers is the fact that SM-OLEDs require 
thermal evaporation and deposition in a 
vacuum. Despite the costs involved, this 
process generates high-quality homogeneous 
films, enables the manufacture of complex 
multilayer structures, and results in the 
formation of very distinct charge transport 
and charge blocking layers. All this adds up 
to SM-OLEDs being a highly efficient form 
of display technology. 




The Optimus Maximus keyboard used programmable OLED screens on each key. 
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Polymer light-emitting diodes 
(PLEDs), also referred to as light-emitting 
polymers, employ electroluminescent 
conductive polymers to convert external 
voltage into emitted visible light. These 
OLEDs are commonly used in full 
spectrum color displays and are prized 
for their high light produced to power 
supplied ratio. Unlike with SM-OLEDs, 
vacuum deposition is not necessary; 
polymer-based OLEDs are typically 
created in solution, and "spin coating" is 
used to apply the thin film. Spin coating 
is exactly what it sounds like; it starts with 
a small amount of the polymer applied to 
the surface of the substrate, which is then 
spun at high speed briefly to centrifugally 
diffuse the material across the surface 
evenly. Spin coating is commonly used in 
microfabrication and can apply coatings 
with a lOnm thickness. The emissive 
layers of a polymer-based OLED can 
also be applied using a process that is 
very similar to how a commercial Inkjet 
printer applies ink to paper. 

Due to its less sensitive manufacturing 
process, polymer-based OLEDs tend 
to be of the larger variety. Complexity 
of panels can be a problem using this 
manufacturing process, however. Adding 
subsequent layers can disturb the 
materials already applied, and the costly 
and delicate thermal evaporation in a 
vacuum technique may be necessary to 
apply the metal cathode. 

An alternative method of adding a film 
to the substrate is by way of what's called 
a Langmuir-Blodgett film, which involves 
spreading a single molecule-thick layer of 
a substance onto the surface of a liquid, 
compressing or expanding the molecules 
to alter their density and then transferring 
the layer to the substrate by dipping it 
into the monolayer. This method can even 
be used to reliably add multiple layers to a 
substrate, making large, complex designs 
feasible. Polymers that are commonly 
used in polymer-based OLEDs include 
polyphenylene vinylene and polyfluorene. 
In polymer-based OLEDs, subtly altering 
the atomic structure of the polymer 
changes the wavelength, or color, of the 
resulting emitted light. 



AMOLED Technology 

When we talk about OLED displays, 
we're generally referring to passive matrix 
displays. An AMOLED, or active matrix 
OLED display, is an active matrix of OLED 
pixels integrated onto a TFT (thin-film- 



transistor) array, which controls the flow 
of current to each pixel. AMOLEDs can 
sustain images at much lower current thanks 
to a pair of TFTs at each pixel; one transistor 
starts and stops the charging of a storage 
capacitor, and the other delivers the voltage 
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necessary to maintain a constant current 
to the pixel. Benefits of AMOLED screens 
compared to passive-matrix OLEDs include 
higher refi-esh rates, better response times, 
and lower power demands, which makes 
them ideal for portable electronics, as well. 

There are two common types of 
AMOLED TFT backplane substances, 
polycrystalline silicon and amorphous silicon. 
The primary benefit of these substances is 
that they enable manufacturers to fabricate 
active matrix backplanes directly on top of 
the flexible substrates to form AMOLED 
displays. Traditional AMOLED screen 
coatings have been applied via a chemical 
vapor deposition technique. These methods 
are crucial to controlling film thickness across 
both small and large screens. 

To make the technology even more 
attractive for mobile device manufacturers, 
capacitive sensor arrays can be integrated 
onto the AMOLED modules, negating the 
need for a separate capacitive sensor layer, 
which lowers costs and improves visibility 
of the underlying AMOLED pixels. 
Samsung, for example, uses in-cell sensors 
in its AMOLED screens, and markets 
them under the name Super AMOLED. 
DuPont has developed its own technique 
that employs computational fluid dynamics 
software to aid in the screen coating process. 

On traditional CRT, LCD, and even 
OLED screens, a pixel is composed of three 
sub-pixels, a red, green, and blue dot. Varying 
the luminance of each subpixel effectively 
changes the color our eyes perceive. But 



because our eyes don't perceive all colors 
equally, the PenTile Matrix subpixel 
arrangement was developed, which in 
AMOLED screens uses two green subpixels 
for every red and blue. The greens are 
mapped at a 1:1 ratio, while the red and blue 
sub-pixels are subsampled. The end result 
is a slightly less sharp image, but at a higher 
overall resolution. PenTile screens are present 
on many smartphones including the Nexus 
S, HTC One S, and Samsung Galaxy Note. 

Compared to LCD-based displays, 
OLEDs consume differing amounts 
of energy depending on the color and 
brightness currently being output. That's 
because the black pixels actually turn off in 
an OLED, whereas an LCD's pixels attempt 
to block out a static backlight. This is why 
an OLED screen that displays white text on 
a black screen will consume less energy than 
a white screen with black text. Windows 
Phones, which are largely Nokia-based 
devices, rely heavily on OLED-based screens, 
and much of the UI and interface screens are 
dark, which helps with the battery life on 
those devices. This also accounts for OLED's 
better contrast ratio compared to LCDs. 

OLED Drawbacks 

One of OLEDs' biggest hurdles has been 
poor performance under lots of ambient 
light. That's due to the display technology's 
reduced maximum brightness. To ameliorate 
this, Samsung reduces the gap between the 
layers of the screen, which allows more light 
to penetrate to the surface. Another con in 



the OLED category is that, traditionally, 
organic materials degrade fairly rapidly over 
time compared to the liquid crystals used in 
LCDs. Some organic materials degrade faster 
than others, which results in a loss of color 
fidelity as the display ages. Screen burn-in has 
been known to plague OLEDs, too. 

A Brightening Future 

Today, OLED displays are found in 
mobile phones, TVs, laptops, tablets, digital 
cameras, and automobiles, but mobile 
phones are currently the biggest market. 
Small-sized AMOLEDs are currently 
available in smartphones from Nokia, 
Motorola, and in Samsung's flagship Galaxy 
S4. Tablets from Toshiba and Samsung use 
7-inch AMOLED screens, the handheld 
PlayStation Vita gaming console has a 5 -inch 
OLED touchscreen, and digital cameras 
from both Olympus and Samsung feature 
the screen technology. According to Research 
and Markets, however, OLED TVs are set 
to explode in 2015, surpassing the share of 
mobile phones that use OLED displays. 

Samsung is a clear advocate of the screen 
technology The firm has exhibited a number 
of prototype screens at the Consumer 
Electronics Shows since 2009. At CES 2013, 
Brian Berkeley, senior VP at Samsung's San 
Jose Display Lab said, "When it comes to 
displays, OLEDs deliver the ultimate screen 
experience with more vivid colors and much 
deeper blacks than any other displays." 
Although Michael Bay's rapid exit stage right 
at the 2014 CES took some of the focus off 
the announcement, Samsung was introducing 
the world to the largest curved UHD TV at 
105 inches, as well as the first bendable OLED 
TV that measures 85 inches. 

But Samsung isn't alone in its fascination 
with flexible OLED displays. LG had a 
77-inch bendable TV, and Panasonic was 
exhibiting a 5 5 -inch curved display that it 
manufacturers using a proprietary "printing" 
method. Making OLED TVs isn't just 
possible, it's becoming viable, but they're not 
yet affordable enough to hang on the living 
room wall of the average American. None of 
the OLED TVs showcased at CES had price 
tags on them, but when they do hit store 
shelves, nobody expects them to be anything 
less than exorbitant. ■ 
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One of the things we love so much about modding is that 
in many cases, the story behind the mod is every bit as 
compelhng as the end result. This is one of those times, 
although we can forgive you if you have a hard time taking your 
eyes off the rig to read it. 

The Unnamed Feeling 

Michael "onevoicewild" Kaiser had done a little modding; 
he'd done some work on an Xbox 360 and had one case mod 
(a Corsair 800D named "Bender") under his belt, but he was 
mostly a fan, hanging out in The Mod Zoo forums and checking 
out the latest work of Bill Owen, Jeremy Birch, and others. 

"I have always been inspired by the fathers of modding and the 
incredible builds they create," Kaiser says. "I have worked with my 
hands my whole life and I did a little metal artwork in the past." 

One day Kaiser noticed a post in The Mod Zoo forums by fellow 
member Sam "Do Until Loopy" McDade offering free rendering if 
anyone wanted help visualizing a concept they were working on. 

"No one took him up on his offer for several days, and I 
had been planning some kind of build on a large case," says 
Kaiser. "I contacted him and figured he would just put some 
grilles on a box so I could see what it looked like. Man, did I 
underestimate his abilities!" 



■ 



Working from his home in London, McDade took Kaiser s ideas for 
a Metallica tribute mod and ran with them, producing an amazing set 
of renders (check one of them out below left, compared to the actual 
build on the right) that caught the eye of several Mod Zoo denizens, 
including Bill "Mnpctech" Owen. Owen urged Kaiser and McDade to 
start a worklog so that members could follow their progress and offer 
advice. Kaiser, who hadn't even gotten a case yet, knew it was time to 
get serious, and work on Unforgiven began in earnest. 

Nothing Else Matters 

Kaiser worked on Unforgiven for eight months with advice from 
McDade and others in The Mod Zoo community. He says Owen 
even pitched in the mod's distinctive fan grilles, creating Mnpctech's 
first 480 Overkill ring grille along the way. Kaiser did all of the custom 
brass and copper work by hand, rather than using CNC fabrication, 
and although it took longer that way, he's glad he spent the time. 

"I wasn't even sure if I could do this when I started, because 
I had never done anything this complicated before," he says. 
"Doing the work by hand was very time-consuming, but to be 
able to create almost CNC-like objects is very satisfying." 

Kaiser proudly points out that all of the diamond plate you see 
on Unforgiven is real black anodized aluminum: "No DLNOC 
was killed in the making of this case," he quips. The slotted mesh 
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behind the motherboard is hand-fabricated, as are the brass rings 
fitted to the coohng system's acryhc tubing and the various logos 
(Mnpctech, 900D, EK, and of course the Metalhca logo) on the 
case's front panel and left side. 

Throughout the process, Kaiser's collaboration with McDade paid 
dividends, as their styles tended to complement one another. 

"We make an unlikely team," he says. "He works and thinks 
with the precision of a surgeon, and I'm more like a lumberjack 
with a chainsaw. Sam's perfectionist attitude helped to bring out a 
quality in my work that I didn't know existed." 

Unforgiven is a Corsair Obsidian Series 900D containing 
an Intel Core i7-4770K on an ASUS Z87-DELUXE/QUAD 
motherboard, 16GB of Corsair Dominator Platinum l,866MHz 
DDR3, two EVGA GeForce GTX 770s, a Corsair AX1200i power 
supply, a Corsair Neutron GTX 240GB SSD, and a ITB Western 
Digital Caviar Black hard drive. The CPU and graphics cards are 
cooled by a system built from EKWB parts. 

Don't Tread On Me 

Having their initial concept discussions in The Mod Zoo forums 
turned out to be both helpful and entertaining, as McDade's 
renders helped secure support in the form of sponsorships from 
Corsair, EKWB, Mayhems, and Mnpctech. Their worklog also 
started a bit of a heavy metal controversy, as Mod Zoo members 
debated that age-old question: Metallica or Megadeth? 

"Luckily, the case turned out well enough that the Megadeth 
fans forgave me," Kaiser says, and then adds: "I think." ■ 



WeWantYbur Mod 



Have a computer mod that will bring tears to our eyes? Email photos and 
a description to . If we choose your system 

as our "Mad Reader Mod," we'll send you a cash prize and a one-year 
subscription to CPU. (U.S. residents only, please.) 



Drop Us A Line Today! 
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^treme OC Event 

Because World Records Were Made To Be Broken 




The second week in January, while 
you were probably still concocting 
your PC-centric resolutions to invest 
in a major upgrade, finally digitize 
your A/V library, or perform a nuke- 
and-pave on that machine that's been 
acting up, CPU magazine went to 
CES in Las Vegas to get a glimpse of 
what's just over the horizon for the 
computing industry. On the first 
day of the show, GIGABYTE and 
co-sponsors Intel, G. SKILL, and 
ENERMAX invited us to attend the 
CES 2014 Extreme OC Event at 
Caesar's Palace. 



We saw a ton of new, experimental, 
and even a few hush-hush items from 
each of the sponsors at the event. 
GIGABYTE had its full range of 
motherboards and graphics cards on 
display, but was also showing off its 
BRIX ultra-compact PC kits, a handful 
of notebooks, and a particularly 
interesting silver box housing a discrete 
graphics card connected by a pair of 
SAS cables to one of its BRIX units. 
Needless to say, the frame rates this 
thing was achieving would make any 
notebook gamer weep. Let's hope 
GIGABYTE manages to bring this to 



market. We also saw a slew of power 
supplies, CPU coolers, and eye- 
catching LED fans from ENERMAX, 
but were particularly impressed by the 
DigiFanless modular power supply. 
The memory on display was all from 
G. SKILL, and we got a closer look 
at the firm's new Phoenix III SSDs 
running on a number of the systems 
there, as well. 

But the main attraction was GIGA- 
BYTE'S overclocking team, which 
included several world-class over- 
clockers, led by Hicookie. They were 
all running GIGABYTE'S Z87X-OC 
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and Z87X-OC Force motherboards, 
Intel processors, G. SKILL memory and 
SSDs, and ENERMAX power supplies. 
We're no strangers to eking a few 
extra Megahertz from our processors, 
but the sky-high performance these 
folks achieved with the hardware was 
jaw-dropping. 

Tools of the trade were in evidence 
all around, including a massive tank 
of liquid nitrogen, a BernzOmatic 
propane torch, thermocouple ther- 
mometers, an array of copper pots, 
and rolls and rolls of Scott Shop 
Towels. Temperatures we witnessed 
ranged between -110 and -122 degrees 
Celsius, under load. 

But the overclocking team accom- 
plished far more than merely impressing 
those of us who attended the event — 
they demolished three world records, 
as well. Vivi bested the previous Cine- 
bench record, with a score of 14.03 
points achieved using an Intel Core U- 
4770K running at 6.4GHz. Wielding 
a quartet of GIGABYTE Radeon R9 
290X graphics cards, STEPONZ 
pushed Unigine Heaven Extreme 
to a DXll score of 8710.91. Vivi 
again stepped up with a single-CPU 
3DMark06 score of 56429, which 
she achieved by cranking her Ge- 
Force GTX 780Ti's core clock to 
l,570Mhz and its memory clock up 
to l,925MHz. 
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Watching liquid nitrogen bubble 
over onto the PCB tugged at our 
heartstrings, prompting us to ask what 
happens to a motherboard that's been 
pushed to such extreme limits. One of 
the overclockers on hand, Sin0822, told 
us that they're very resilient and often 
reused in systems. He was even gracious 
enough to let us pour a thermos of 
liquid nitrogen into the pot strapped 
to his WinXP OC rig. His secret is to 
build the system on an open bench, 
then slather it with petroleum jelly to 
seal the exposed leads from condensing 
moisture. While adding liquid nitro- 
gen to the copper pots strapped to 
processors and GPUs, it's also nice to 
have a blowtorch handy to keep large 
chunks of ice from forming. To get the 
petroleum jelly off, Sin0822 pops the 
motherboard into the oven, then uses a 
heat gun to melt off the leftover globs. 
Talk about Ultra Durable! 

Despite an abundance of off-the- 
wall items like robotic grill cleaners, 
3D candy printers, and too many 
iPhone cases to count, CES 2014 
really was a great show for gamers and 
computing enthusiasts. GIGABYTE, 
Intel, ENERMAX, and G. SKILL 
made a splash with their OC event, 
and we sincerely hope the stars align 
again next year to make this an 
annual tradition. We'd be back again in 
a heartbeat. ■ 
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Intel LANFest Winter 




As 2013 came screeching to a halt, there were a couple of great LAN events that took place, and of course we couldn't let thenn 
pass without a look at sonne of the cool, zany stuff that took place. 



Intel LANFest Northwest Fall 2013 

For starters, on Friday, Nov. 15, LANFest Northwest kicked off at Intel's Aloha, Ore. cannpus, starting at 6 p.nn. and running 
through Sunday, Nov. 17 at noon. The event went off without a hitch and packed in nnore than 40 hours of tournannents, 
contests, and LAN-related hijinks. Also, the Aloha facility's cafe was selling bacon pancakes for breakfast on Saturday, which 

nneans breakfast alone was worth the trip. 



Intel LANFest InfernaLAN Fall 2013 




Another Intel facility in DuPont, Wash, was the venue for LANFest InfernaLAN Fall 201 3, just three weeks after LANFest Northwest. InfernaLAN is one of the 
coolest events on the LANFest schedule: In addition to 36 hours of PC LAN gaming, InfernaLAN provides attendees with a console gaming area, a tabletop 
game room, a fully equipped stage where Rock Band and Guitar Hero lovers can show off their mad skills, and more tournaments, contests, and games than 
you can shake a stick (of DDR3) at. Did we mention basketball and minigolf? 
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ot long ago, the line between a 
privacy advocate and a conspiracy 
nut was fine indeed. Then along came 
Google Glass, Edward Snowden's NSA 
revelations, rampant electronic identity 
theft, and targeted marketing that 
makes you feel like you have a laser dot 
painted on your forehead wherever you 
go on the web. VPNs (Virtual Private 
Networks), once the exclusive domain 
of organizations serving sensitive data 
to remote employees over an encrypted 
connection, are now available in a variety 
of forms, for you and me. 

Traditional VPNs are designed to 
let you tap into a remote computer 
over an encrypted connection. This 
lets you swap files and data without 
having to worry too much about how 
secure the Wi-Fi hotspot is that you've 
connected through. As you'd imagine, 
home users have good reason to want 
similar access. VPNs can also be used to 
obscure your IP address, which prevents 
anyone from using your IP address 
to pinpoint your geographic location 
and ISP. Some VPN services even let 
you choose the location of your server, 
making it appear as though you're 
browsing the web from another region 
(useful for accessing sporting events 
blacked out in your region) or country 
(letting you watch your favorite BBC 
shows in the U.S.). 

Below we'll look into a handful of 
VPN services that are easy on the wallet 
(read: free) and surprisingly easy to set 
up and use. 

The Hamachi Way 

One of the easiest ways to set up your 
own VPN is using a zero-configuration 
software product, like LogMeln's 
Hamachi. For our tests, we'll be using a 
Windows 8 PC as the PC we're creating 



a connection to, and a 
Windows Vista PC as 
the PC we're connecting 
from. Hamachi supports 
Windows 7, Mac, and 
Linux (in Beta) as well. 
To get started, visit 
https://secure.logmein. 
com., click Products, 
and then click LogMeIn 
Hamachi. Click the Try 
It Free button and then 
create an account using 
the form on this screen. 
Although the button 
implies otherwise, using 
the Hamachi software 
for personal access to one 
other computer is free; 
it's the advanced features 
that you can pay to 
access. 

After activating your 
account by clicking the 
link that was emailed 
to you, log into the site 
using the username and 
password you generated. Navigate back 
to the main page, click Products and 
then click LogMeIn Hamachi again. 
If you install the software from your 
central account page, you'll actually 
install LogMeln's core product, not 
Hamachi. Click Deploy Hamachi, click 
Add New Link, input something that 
identifies the computer you want to 
connect to in the description field, leave 
the Maximum Number Of Remote 
Installations as one, and set the link's 
expiration. It's a good idea to limit 
the amount of time that the link is 
active because if a malicious user were 
to intercept the email, they could use it 
to tap into your VPN. Click Continue 
to proceed. 
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11 Thank you for installing 
Hamachi. 




Please click the Power on 
button to get started 
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You are about to log in to Hamachi for the first time. 






Once logged in, you will receive your own Hamachi network 1 
address. This will be displayed on top of the main window in 
place of 0.0.0.0. 












eiient name 
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Please select a name for this HamacN dient. 




Work Standalone 
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/ill be able to change the name later. 












1 Create | 
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The Hamachi client needs to be running on every machine, so 
mal<e sure the names you give each system are unique. 



Because we are starting with the PC 
we want to make available remotely, we 
don't need to send the link in an email, 
just copy the link into the browser's 
address bar and navigate to it. On the 
Welcome screen, click the checkbox 
to verify that you got the link from a 
trusted source, then click Continue. The 
Hamachi Installer screen lists four steps 
in the process for setting up our VPN: 
download Hamachi, run the installer, 
follow the installer wizard, and then 
access My Networks from the LogMeIn 
website ( littps://secure. logmein.com/ 
hamacli i/Networl<s.aspx ) . 

The next step for us is to simply 
click Download Now, click Run, and 
then click Next on the first screen of 
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System Network Manage Hel 



□ 



25.111.142.77 ; 2620:9b::196f:8e4d 
Work Standalone 



This area will list your networks 
and peers. 

You are now online, but this 
computer is not yet a member in 
a Hamachi network. 



kniifMnMiTTIi'ilj 



Create a new client-owned (?} network 

Network E): 1 My Personal VPN 



Used to locate and join network. 



Password: 



Used to restrict access to network. 



Create Caned 



Loom to create a new managed I?) network 



Managed netv\'orks can be administered centrally on the web, and support 
advanced functionality such as gateway netA'orks or hub & spoke topology. 



When creating a new network connection witii Hamaciii, start by 
logging in using your Networ[< ID and Password. 



the LogMeIn Hamachi Setup utility. 
Click Next again, read the Terms And 
Conditions Of Use, then click I Agree 
to see the LogMeIn Account client 
statement, which displays the email 
address associated with your account 
and tells you that this client will be 
attached to that account. Click Next, 
leave the Destination Folder and 
Program Menu Groups fields at the 
defaults, or change them if you want. 
You can also optionally create a shortcut 
on the Desktop from this screen. 
Click Install to continue. When the 
installation is complete, click Finish 
and launch Hamachi. 

The Hamachi client UI is a small and 
fairly devoid of settings and options. Just 
click the power button to start the utility, 
then input a client name into the appropriate 
field. If you're unsure what to put here, 
don't fret, you can always change the client 
name later. Click Create to proceed. After a 



short pause, the utility will 
display the client system's 
unique Hamachi Network 
Address. At this point, our 
client system is properly 
configured, but it's not yet 
connected to a Hamachi 
network. Click the Create 
A New Network button 
to proceed. Input a name 
for the network, secure 
it with a password and 
confirm the password, then 
click Create. 

The green circle means 
your computer is ready 
to accept encrypted in- 
coming connections; all 
that's left is to configure 
the PC you want to 
connect to this one. For 
our example, we're using 
a remote Windows Vista 
PC. On this machine, we 
launched a browser, logged 
into the LogMeIn site, 
and then clicked the Add 

Client button from the 

central account interface. 
Leave the Install LogMeIn 
Hamachi On This Computer radio 
button selected, click Continue, click 
Download Now, launch the installer, 
and then follow the installation wizard 
as before. Launch Hamachi, click the 
power button, name the client PC, 
and then click Create. Now, instead 
of creating a new network, we need 
to join the one we already created, 
so click the appropriate button, type 
in the network ID and password, 
then click Join. With both Hamachi 
clients running, you'll see a green 
indicator in front of the PC's name 
and its unique Hamachi Network 
Address. You'll notice that the 
interface keeps track of the number of 
Hamachi clients connected to the 
network; the free version limits you to 
five machines. 

Now you can perform a number 
of actions by right-clicking the 
connection from the Hamachi client. 



including sending a PING, browsing the 
contents of shared folders, and launching a 
chat session. 

Spotflux 

The VPN protocol isn't just ideal for 
remotely accessing computers, it's also a 
good way to secure your web-browsing 
sessions. Spotflux is a free utility that you 
download and install to your computer. 
Setup is quick, and once it's configured, 
you can just let it run in the background. 
When you launch your browser to access 
the Internet, your trafiic is encrypted and 
routed through the Spotflux cloud. The 
cloud-based approach also lets Spotflux 
remove ads, block tracking cookies, and 
eliminate viruses and malware. As a result, 
identity thieves lurking in the darker corners 
of the web are unable to determine your 
location or identity 

As of press time, you can sign up for a 
Spotflux Free account that gives you access 
to unlimited browsing, malware and adware- 
infected website blocking, and the ability 
to hide your IP address. Although Spotflux 
Free will block ads from appearing in your 
browser, the free edition is ad-supported, 
making this a less compelling feature of 
this version. You can get the Mobile Only 
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From the Hamachi utility, you can ping, browse files, 
and initiate a chat session. 
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Enabled 




account (Android and iOS) for $5.99 
per year, which includes everything in 
Spotflux Free but also blocks all ads, 
inspects all downloads for malware, 
blacklists tracking cookies, supports 
faster data connections, compresses 
data to let you browse more on a data- 
capped cellular plans, and includes access 
to premium support. For $29 per year, 
Spotflux Premium brings everything from 
the Mobile Only account over to your 
desktop or notebook. Users who opt for 
this service also get access to new Spotflux 
features as they come out. 

In this tutorial, we're going to set 
up a Spotflux Free account. Start by 
visiting www.spotflux.com , clicking 
Download, and then clicking the 
Download Windows link. The file 
that arrives in your Downloads folder 
is titled Spotflux-2. 9. 19-292.exe; 
double-click it to begin the installation 
procedure. Click Run when you see 
the security warning, click Next, click 
I Agree after reading through the Spotflux 
EULA, and then click Install to choose 




When Spotflux is working, its interface lets you know. You can verify that your IP address has been 
anonymized using www.whatismyipaddress.com. 



Complete! You can check the results below. 




TracKer was Not Blocked! 






Google Inc. is an American multinational 
1 corporation specializing In Internet-related 
VJf O -^vQ services and products. These include search. 

cloud computing, software and online advertising 
technologies. [6] Most of its profits derive from 




Tracker was Not Blocked! 




worldwide. When creating a FaceBook profile, all 
information submitted to facePook can Be used 
to target you with ads or offerings. FaceBook also 
owns and operates the Atlast Advertiser Suite 
(atdmt), a consumer Behavioral targeting 
network. Most of FaceBook's revenue comes 
from advertising. 




Tracker was Not Blocked! 






^^^^^^ corporation headquartered in Sunnyvale. 
^^^^B^^k ■ California. It is widely known for its weB portal. 
^^^^^^P y search engine Yahoo! Search, and related 

^^^^^^r services. The majority of Yahoo's revenues come 
from advertising. 






Tracker was Not Blocked! 






... InsightExpress is an industry leading marketing 

Insightexpress i- . ... . 

Z^ifJ^atn research and data analytics provider, specializing 

The company's proven approaches include 
message evaluation, advertising effectiveness, 
creative development and cross-media 
optimization. 






Tracker was Not Blocked! 




P^^|||!|||HM|||||H ScorecardResearch collects data that assists 





A bonus feature of Spotflux is its ability to block trackers. 



the default installation folder. The size of 
the installed application will be 8.2MB. 
Leave the Launch Spotflux checkbox 
checked and click 
Finish. 

After a short wait, 
the app will display 
an Enabled message, 
which indicates 
that its working. To 
minimize Spotflux 
to the System Tray, 
leaving it running 
in the background 
so it can protect 
you while you 
browse, click the 
down arrow in the 
upper-right corner 
of the screen. Right- 
click the icon in the 
System Tray and 
click Settings to 
take more control. 
From the General 
tab, you can disable/ 
enable notifications, 
an exit warning, a 
launch-on-startup 
command, and 



more. Click the Updates tab to indicate 
whether you want updates installed 
automatically, following a prompt, or 
not at all. The Proxy tab lets you select 
No Proxy, Autodetect, or Manual. If you 
run into problems with Spotflux, revisit 
the settings and click the Support tab. 
The Filters tab, which lets you configure 
settings for ads, tracking code, and 
malware blocking, is only available to 
Premium subscribers. 

To independently verify that the utility 
was working, we disabled Spotflux and 
visited whatismy i paddress.com . The 10-digit 
number you see on this page is your current 
externally-facing IP address, which provides 
interested parties such information as your 
country, state, city, and Internet Service 
Provider. The number is always changing 
(unless you pay extra for a static IP), but no 
matter what your ISP changes the numbers 
to, it'll always dole out location data you may 
not want to share with others. Now enable 
Spotflux and reload the page. According to 
WhatIsMyIPAddress.com, we're now located 
in Fremont, Calif, and our service provider is 
a company called Hurricane Electric. 

To gather a little more information 
about what exactly Spotflux is block- 
ing, visit vpntest.spotflux.com and run 



42 March 2014 / www.computerpoweruser.com 



HARD HAT AREA 




VPNReactor 

Surf anonymously with VPN & Proxy 



Thank tou 

Your account has been successfully confirmed and is ALMOST ready for use. ALLOW UPTO 1 HOUR FOR YOUR FREE VPN ACCOUNT TO 
ACTIVATE You can login with the following details: 

0 

Notice! Free VPN accounts support PPTP Only! ' 



Username: andrev/leibman 

Passv/ord: Your supplied password 

VPN Server: vpn.vpnreactor.net 

Protocol: PPTP 

Account type: Free - certain restrictions apply 

PRO VPN: B^WMB 



VPNReactor doesn't display ads in your browser, but it does limit your sessions to 30 minutes at a time. 



the VPN Effectiveness Test. This site is 
designed to verify that, yes, the IP address 
Spotflux assigned us is anonymous and 
working properfy. Again, disable Spotflux 
and click Start The Test. According to the 
results, trackers from Google, Facebook, 
Yahoo!, InsightExpress, Scorecard Research, 
Quantcast, Advertising.com, DoubleClick, 
OpenX, ExoClick, and Site Meter all had 
trackers that were following our every move 
online. Enable Spotflux again, reload the 
page, and click Start The Test. When our 
analysis was complete, the report showed us 
that each one of the trackers was blocked. 

VPNReactor 

For another secure browsing VPN 
application, we turn to VPNReactor. 
Setting up this utility is a little bit 
more complex than Spotflux, but it's 
still much easier than port forwarding 
and running scripts. This utility works 
with Windows, Mac, and UNIX, as well 
as iOS-based mobile devices. With a 
VPNReactor Basic account, you get 256- 
bit encrypted connections; traffic routed 
through anonymous servers in the U.S., 



UK, and Europe; and no speed caps. The 
caveat for Basic users is a 30-minute time 
limit per connection. When 30 minutes 
have elapsed, the connection is severed 
and you won't be able to browse through 
VPNReactor's servers for another 30 



minutes. For some, this might 
be a deal-breaker, but if you only 
occasionally require VPN-encrypted 
connections and your sessions tend 
to be fairly brief, you may never run 
into the forced connection timeout. 
A Basic account also lacks support for 
SMTP Port Open email accounts and 
premium support. 

A VPN Pro account ($17.99 per 
month, available as a one-week free 
trial), on the other hand, gives you all 
of the above, but without the annoying 
time limits. It also gives you access to 
premium support, a dedicated IP 
address, OpenVPN SSL, Stealth 
VPN, SSTP (Secure Socket Tunneling 
Protocol), SSH (Secure Shell), Europe- 
based VPNs (and access to BBC 
programming), Asia-based VPNs, 
and support for PPTP (Point-to-Point 
Tunneling Protocol). VPN Pro users also 
get access to low-traffic servers, for faster 
access to everything on the Internet. 

To get started, you need to create 
a VPNReactor account. Visit https:// 
secure.vprsecure.com/signup and fill out 
the fields with a name, username, email 
address, and password. Click the checkboxes 
to agree to The Terms of Use and another 
statement verifying that you agree to not 
"abuse the system" regarding the securing of 



J Connect to a Workplace 



Type the Internet address to connect to 

Your network administrator can give you this address. 



Internet address; 
Destination name: 



vpn.vpnreactor.com 



VPNReactorl 



B Use a smart card 

^ O Allow other people to use this connection 

This option allows anyone with access to this computer to use this connection. 

O Don't connect now; just set it up so I can connect later 



Next ] I Cancel 



Using the Connect To A Workplace wizard in Windows, input the Internet address and 
Destination name you got when initially setting up the service. 
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Premium VPN Services For You & Your Business 

If you're looking for a more full-featured VPN experience, there are a number of options available for 
not a lot of money. Here are a couple we liked. 

Avast! SecureLine 

Avast! SecureLine (www.avast.com/secureline-vpn) lets you pay $7.99 per month or $59.99 per year to 
get encrypted public Wi-Fi connections, secure log-ins for personal accounts, anonymized browsing, 
private file uploads and downloads, private VoIP calls, and blocked search engine logging. To access 
SecureLine, you need to install Avast! Antivirus, open the application's console, click Tools, click 
SecureLine, and then click Activate. As we went to press, you could enjoy the services for free for three 
days or start paying right away; either way, you're not exactly breaking the bank. 



o Qi/ast! FREE ANTIVIRUS 



S SecureLine 



O 0 Connecting, 
to Nearest locatiot 



SecureLine is a premium VPN service that secures and anonymizes your Internet connection. O 



purchase a subscriptio 



Why use SecureLine VPN? 



fl security [^J^^^^ 



Already have a license file? insert ii here. 



Acceptable Use Policy 



surfing 



LogMeIn Pro 

LogMeIn (www.logmein.com), the company that offers Hamachi, is doing away with its free LogMeIn 
service. In its place the firm is offering its affordable Pro service, which lets you use a web browser 
from anywhere to securely access up to two computers, use an Android and/or iOS device to access 
those computers, or swap files using the desktop client. Aside from file sharing, the service enables 
remote printing, and pools your various cloud storage apps on your mobile phone for easy access. All 
this for $49 per year. Pro For Power Users ($129 per year) lets you hook up five computers and Pro For 
Small Businesses bumps the connections to up to 10 computers, for $229 per year. 




LogMeIn Pro gives you fast, easy remote access to your PC or Mac from your browser, desktop and mobile devices Premium 
features like file transfer, file sharing and remote printing help you stay connected and productive wherever you go As an 
added benefit, phone support Is available for Pro users 24 hours a day, 5 days a week. 







Remote Contral 


File Transfer Desktop App Remote Print 



your privacy. Input the CAPTCHA 
(Completely Automated Public 
Turing test to tell Computers 
and Humans Apart) characters 
as displayed on the page, and 
then click Sign Up. You'll receive 
an email shortly after clicking the 
button; just click the link in the 
email to verify your account. Once 
set up, you'll see your username, 
password, and most importantly, 
our VPN Server. Our next task is 
to set up a VPN connection from 
our PC. 

We're using Windows 7 for the 
tutorial, but the instructions are 
straightforward enough that you 
should have no problem setting 
it up on Windows 8 and Vista 
systems. Start by following these 
simple steps to install VPNReactor 
on your computer using the PPTP 
protocol. (These instructions apply 
to Windows 7). 

To get set up, right-click the 
network icon in the System Tray 
and click Open Network And 
Sharing Center. Click the Set Up 
A New Connection Or Network 
hyperlink, click Connect To A 
Workplace, then click Next. 
When asked How Do You 
Want To Connect, click Use My 
Internet Connection (VPN), and 
the screen will advance to the 
Connection setup page. Here, 
type vpn.vpnreactor.com into the 
Internet Address field, type 
VPNReactor into the Destination 
Name, and then click Next. 
Input the username and password 
you're using for your VPNReactor 
website, then click Connect. 
To make sure you're connected, 
you can visit vpnreactor.com and 
check your IP address in the 
upper-left corner of the screen. 
If it's working properly, you'll see 
a message indicating that your 
connection is now secure. You can 
also visit whatismyipaddress.com 
to see where your new IP address 
hails from. ■ 
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he Sound BlasterAxx 
200 System 

A Playback, Audio Capture & Teleconference Tool 





Creative's Sound BlasterAxx AXX 200 is much more than a wireless speaker. The back panel of the AXX 
200 is where you'll find the wide variety of audio inputs, audio outputs, and connectivity controls. 



Creative's engineering department 
must have been putting in overtime 
recently, as the number of features 
Creative is packing into its audio devices 
is starting to rival what you'd see in a 
Ronco product ("It slices, it dices, it 
makes juhenne fries!"). One of the newest 
additions to the Creative lineup is the 
Sound BlasterAxx AXX 200. From the 
outside, it looks like a high-end wireless 
speaker. On the inside, there's also a 
quad microphone array that provides 
360-degree voice pickup, ideal for 
teleconferencing and voice recording. But 
wait, there's more! It can also function 



as an MP3 player (via a MicroSD port), 
a power bank for mobile devices, a PC 
sound card, and a megaphone. Seriously, 
it can do all these things, and it can do 
them well. 

Powerful Playback 

The brains behind the AXX 200 
is the SB-Axxl audio processor. We 
examined this technology a few months 
ago with Creative's Sound Blaster EVO 
ZxR headset, and just some of the key 
benefits include the ability to improve 
the sound of compressed audio and 
expand low frequency tones. Real-time 



audio processing can also help to 
enhance the sound quality for music, 
movies, games, and phone calls with 
AXX 200. The SB-Axxl works in 
tandem with Creative's SBX Pro Studio 
audio technology to let you customize 
sound from the AXX 200. 

For instance, SBX Crystalizer is a 
technology that's capable of restoring the 
treble and bass elements of audio that can 
be left behind during audio compression. 
Ryan Schlieper, Audio Product Mar- 
keting Manager, says, "We're able to 
intelligently analyze the audio stream as 
it's being played and restore details that 
have been lost in compression. In the 
age of YouTube and Spotify, this often 
leads to a pretty massive improvement 
in how the audio sounds when being 
played back." For more enjoyable movie 
watching, SBX Dialog Plus technology 
can help to bring up voice in music and 
movies for a clearer vocal range. 

There are two speaker drivers housed 
inside the AXX 200, and the speakers 
are set up in a patent-pending, vertically 
stacked configuration. "The ported 
chamber and speaker orientation provide 
the ability to move air efficiently," says 
Schieper. "When you couple the physical 
design with technologies like SB Bass, 
which enhances the lower end by creating 
and enhancing complementary low-end 
tones to give bass a much more full 
and rich sound than you would have 
otherwise, it gives the AXX 200 an often 
times surprising audio punch, especially 
for its size." The physical dimensions of 
the AXX 200 are a mere 7.9- x 2.8- x 
2.5-inches (HxWxL), and the vertical 
design helps to save space on your desk. 
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It's also portable enough to fit into a 
travel bag. 

Personal Communications 

Teleconference audio tools are typically 
expensive, but with the AXX 200, 
they're just another feature. And like the 
impressive playback capabilities, the unit's 
quad microphone array is enhanced by 
the SB-Axxl audio processor. Crystal- 
Voice technology reduces background 
noise and can also optimize the audio 
quality of your voice. And with 360- 
degree coverage, you can even move 
around the room. "Simply pair up your 
mobile device via Bluetooth to the AXX 
200 and place it on the table. The AXX 
200 has multiple microphones that can be 
tuned to either listen all around the unit 
or focus specifically in a given direction or 
field," says Schlieper. 

Creative offers an Android and iOS 
app that you can use to adjust the sound 
system's CrystalVoice settings on the 
fly. "CrystalVoice makes it really simple 
to be able to get great voice quality in 
several situations," says Schlieper, adding 
that, "Whether it's taking advantage of 
the hardware powered noise cancellation, 
or letting you morph your voice into 



DOCKING BASE 



Sound BlasterAxx 
Docking Base 

There's an optional docking base 
($59.99) for the Sound BlasterAxx 
AXX 200 that allows you to charge 
the internal battery by simply 
placing the AXX 200 on the base. 
No need to find a free outlet or 
take the power cable out of your 
travel bag. There are three LEDs 
that display the charging status of 
the AXX 200. When the three LED 
lights are solid, the AXX 200 is fully 
charged. Creative also includes a set 
of universal USB power adapters, so 
you'll be able to connect the docking 
base anywhere in the world. 






Clockwise from left: 1) The AXX 200 is made with a sturdy design that features a solid chassis and 
metallic front grille. 2) The main functions of the AXX 200 can be accessed via the touch-sensitive 
control panel. 3) You can pair an NFC-enabled device just by tapping it to the AXX 200. 



different characters for storytelling, the 
key advantage is CrystalVoice technology 
makes the AXX 200 as much of an active 
communication device as it is a fantastic 
playback device." 

Voice & IVIusic Recording 

The AXX 200 has a microSD card 
slot that supports up to 32GB of add-on 
storage. You can utilize the sound system's 
CrystalVoice technology to capture voice 
memos, phone calls, business meetings, 
streamed music, and even music sessions. 
"We've optimized the AXX 200 for 
voice recording, so users should expect 
very good quality of recording and 
transmission, especially when using the 
advanced features of the CrystalVoice 
technology," says Schlieper. 

The microphone array inside the 
sound system works intelligently with 
the SB-Axxl processor to analyze the 
recording in real-time and enhance the 
audio range you want to hear. "Since 
we have multiple microphones in the 
array, we can compare the mic inputs 
in real-time and determine where 
audio is coming from in relation to 
each other as well," says Schlieper. 



"The result is a significantly clearer 
transmission signal. You can adjust 
the range by adjusting the focus 
feature in CrystalVoice to fine tune 
it for different situations." You can 
also connect an external microphone 
via the 3.5mm stereo jack, should you 
want to utilize a handheld microphone. 

Portable IVIusic Player 

With the AXX 200, there are a variety 
of ways for you to play back music. You 
can easily pair with a tablet or mobile 
device via Bluetooth, and a USB 
connection is available for PC audio 
playback. If you don't want to sap the 
battery of your portable devices, you 
can upload your favorite tunes onto the 
microSD card and insert it into the AXX 
200. "The ability to play back music 
without attaching to a device is cool if 
you want a drop-and-forget-it device for 
parties," says Schlieper. And the AXX 
200 is capable of playing back .WMA 
and .MP3 formats via the microSD card 
slot. Have a device without a digital 
connection that you want to play back? 
You can use the line-in input on the back 
oftheAXX200. 
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Despite its big sound, the AXX 200 is portable enough to take anywhere. 



Dedicated Audio Processor 

The sound system can also function as 
a traditional Sound Blaster audio card, 
but unlike an add-on sound card, you 
can take it with you and use it with your 
mobile devices — as well as with your 
PCs. Hardware acceleration is part of the 
package. Schlieper says that, "A lot of the 
technology is derived from the internal 
card technologies, but optimized for 
mobile and portable use. The feature set 
is very comparable, and with the SBAxx-1 
chipset you actually do have hardware 
accelerated audio on-the-go." For 
example, you can enjoy virtual surround 
sound when watching a movie on a tablet 
by connecting a pair of headphones to the 
AXX 200. 

You can also customize audio settings 
for the AXX 200's SEX Pro Studio 
technology within the Sound Blaster 
Central app (for iOS and Android) or 
the Sound Blaster Control Panel (for 
PC and Mac). For example, you can 
create profiles to save your sound EQ 
levels, voice settings, headphone/speaker 
configuration, and mixer volumes. All 
you need to do to add the high-end audio 
processing to your PC is connect the AXX 
200 via USB. 

IVIobile Power Bank 

Creative built in a 5200mAH 
lithium-ion rechargeable battery into 
the AXX 200, which can provide up to 
15 hours of playback time. That means 
you won't need to bother searching for a 
nearby outlet when you want to use any 
of the AXX 200's various features. Even 
better, the AXX 200 can serve as a battery 
bank that you can connect your mobile 
device to for a quick recharge. "You're 
going to be able to charge an iPhone 
5's l440mAH battery at least a couple 
times, even if you are using the AXX 200. 
Yet another reason to have one in your 
backpack," says Schlieper. 

Super IVIegaplione 

The features just keep on coming with 
AXX 200, and super megaphone mode 
is an intriguing addition. As you might 
guess, this mode lets you amplify your 



voice, and the AXX 200 also can modify 
the sound your voice. Just some of the 
options include male, female, robot, ore, 
munchkin, and echo. "This is the killer 
party feature," Schlieper says. "Once 
people realize they can pick the AXX 200 
up and go into Super Megaphone mode 
at the same time as playing a music track 
. . . the party just starts there." 

The voice recording feature also works 
at the same time as the super megaphone 
mode. "It gets really fun when you 
realize you can record your jam in real- 
time as well to hear just how good (or 
bad) you actually sounded. There are 
other uses as well, such as if you were 
leading a large group on a tour. But 
Karaoke is the first thing everyone seems 
to gravitate towards," says Schlieper. The 
AXX 200 also offers a loud siren to get 
the attention of everyone around. These 
zany features show that Creative has a 
fun side, too. 

Wireless Connectivity 

To connect with your smartphones 
and tablets, the AX200 is Bluetooth 
compatible. And you can even pair two 
Bluetooth devices at the same time to 
switch between two sources without the 
need to unpair and pair a device. It's 
ideal for situations where you want the 
AXX 200 free for use as a speakerphone. 



while at the same time listening to audio 
from your tablet. For excellent wireless 
audio quality, the sound system supports 
aptX and AAC codecs. NFC (Near-Field 
Communication) technology is also built 
into the AX200, so you can pair an NFC- 
enabled smart device by tapping it on the 
sound system. 

A Transportable Whatchamacallit 

There's not really a device that's 
anything like the AX200. Here's a quick 
rundown of all the separate devices it 
could take the place of: a wireless speaker, 
a teleconference system, a handheld 
voice recorder, a sound card, an MP3 
player, a USB recharging station, and 
a megaphone/Karaoke system. It's also 
designed for durability, as Schlieper adds 
that, "The solid chassis and metallic front 
grille ensure you can pack the AXX 200 
in a backpack or rucksack and not worry 
about damaging your unit." 

The AXX 200 is a product that really 
shows off the kind of innovation Creative 
has produced for years with the PC audio 
experience. Schlieper says, "We've taken 
our decades of knowledge from the PC 
realm and used it to create a unique 
and amazing passive and active audio 
experience in a portable device." It's a lot 
more than just a portable speaker, that's 
for sure. ■ 
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New Co-Processor AimsTo Improve 
Mobiles' Image Recognition 



In the era of Instagram and iPhones, we 
take a lot of photos. We take photos of 
our kids. We take photos of our pets. We 
take photos of our food. We take photos 
of ourselves taking photos of ourselves. 
Yes, we take a lot of photos. 

And why not? Mass storage is so cheap 
you can practically find it at the bottom 
of a Happy Meal bag, and in this case, 
reality is cheaper than hyperbole. With 
services like iCloud and Google Drive, 
there are plenty of free gigs available 
for storing thousands of photos. When 
you sync these accounts with your 
smartphone, those photos start piling 
up in short order. Is it any wonder we 
have suburban soccer moms with trigger 
fingers itchier than an L.A. paparazzo? 

When the time comes to actually sort 
through all those photos, what are the 
odds you successfully find your unicorn — 
you know, the shot of you and bros 
wakeboarding on the lake, with a Toaster 
filter perfectly applied? And who has time 
to tag each and every shot these days? 

Thanks to the work of Dr. Eugenio 
Culurciello and his team at Purdue 
University, identifying your subjects 
could soon be as easy as photographing 
them. Culurciello and company are 
developing a mobile co-processor that 
accelerates deep-learning algorithms that 
analyze gobs of photos and identify the 
content within. 

A Shallow Explanation 
Of Deep Learning 

Deep learning is a somewhat buzzy 
term that describes the field of artificial 



intelligence focused on replicating the 
function of neurons in the human brain. 
You're likely familiar with the term 
"neural networks"; deep learning utilizes 
neural networks in order to train an AI 
to recognize things that seem simple to 
people. We take for granted our ability 
to understand language or tell the 
difference between, say, an eagle and a 
penguin, but these tasks aren't nearly as 
easy for a machine. 

In order to build such an under- 
standing in an AI, computer scientists 



have had to start small, ridiculously 
small, and build layers of increasingly 
higher understanding. For example, 
one might start by feeding the neural 
network an extremely simple series 
of examples in order to establish a 
baseline, such as training the AI to tell 
the difference between light pixels and 
dark pixels. Able to understand this, the 
AI receives a second layer: combinations 
of light or dark pixels that form edges 
and shapes. The third layer might 
train the AI to look for and recognize 




Professor Eugenio Culurciello has already developed and demonstrated a working prototype of his 
mobile co-processor. He presented his IP on a field-programmable grid array last year at the Neural 
Information Processing Systems conference. 
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University of Purdue Professor Eugenio Culurciello thinks your smartphone is terrible— terrible at identifying and tagging the photos it takes, that is. He's 
formed a company, TeraDeep, to develop a mobile co-processor that can use deep learning algorithms to rapidly ID the photos you take. 



distinct shapes that correspond to parts 
of the bird. Additional layers would 
help the AI identify images of birds 
and, possibly, be able to tell the differ- 
ence between our eagle and penguin, 
for example. 

It's not as easy as it sounds. For years, 
developing this kind of AI required 
a technique known as supervised 
learning. Put simply, the AI learns 
how to identify images, for instance, 
by receiving labeled examples of said 
images. The goal is that the AI will be 
able to correctly identify new, unlabeled 
images based on what it has learned 
from the labeled examples. 

Last year, Google made a break- 
through in unsupervised deep 
learning. The company turned to 
its gigantic Google Brain artificial 
neural network (and by "gigantic," we 
mean it has the combined strength 



of 16,000 CPU cores) and fed it a 
week's worth of YouTube videos. By 
the end of the experiment, the neural 
network taught itself to recognize 
human faces, human bodies, and — 
obviously — cat faces. Although the 
last of these results is ready-made 
fodder for the I Can Has Cheezburger 
crowd, Google's work to develop such 
a level of unsupervised deep learning 
was remarkable. 

This amazing feat seems reasonable 
when you consider the sheer number 
of processors Google wielded in its 
experiment. Doing it on a much smaller 
scale, like Culurciello's co-processor, is 
another matter. 

Handheld Deep Learning 

If anyone can integrate powerful 
deep-learning algorithms into a sliver 
of silicon, it's Culurciello, who received 



his Ph.D. in electrical and computer 
engineering from Johns Hopkins 
University in 2004 and has spent nearly 
two decades finding ways to replicate 
the human visual system in hardware. 
He joined Purdue's faculty in 2011 and 
heads the university's e-Lab academic 
research laboratory ( https://engineering. 
purdue.edu/elab/blog ). 

Culurciello and his e-Lab research 
team are busy with a number of 
projects, image recognition via deep 
learning being one of them. Culurciello 
realized the benefit of developing 
specialized hardware whose sole 
purpose was to run deep learning 
software. A rough analog is (when it 
existed) AGEIA's PhysX PPU (physics 
processing unit), a discrete card that 
offloaded and accelerated physics 
calculations. Having hardware devoted 
to one task can be considerably more 
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effective than leaving the work up to a 
general CPU or GPU. 

"Our mission is to develop hardware 
vision systems that can recognize 
and parse visual scenes at the level 
of humans," Culurciello says. "We 
design special processors that enable 
mobile phones to 'see' and 'perceive' 
a visual scene for objects and parts 
and locations." 

That's the guiding philosophy for 
Purdue's e-Lab, as well. With regard 
to purpose-built hardware, the team's 
website says, "It can significantly speed 
up the execution of deep networks and 
allow larger networks to come into 
life, with more object discrimination 
capabilities, larger invariance to 
size and position, and wider input 
images and filter banks." To that 
end, Culurciello set out to produce 
an image-recognition chip that had 
the benefit of a small physical 
footprint combined with a miserly 
power budget. 

The e-Lab's research picked up 
steam at the end of last year, when 
Culurciello presented at the Neural 
Information Processing Systems 
conference in December 2013. There, 
he showed off a prototype co-processor 
working in tandem with a smartphone 
processor. The co-processor was 
tested using a field-programmable 
gate array and ran Culurciello's deep- 
learning algorithms. It succeeded in 
two endeavors: It identified faces and 
tagged specific areas (road, building, 
sky, person) of a streetscape. 

"Tagging of images and videos allows 
end users to be able to search for their 
memories, something you cannot do 
at this moment." Culurciello says, "For 
example, 'Where is my photo with Jack 
on the beach last June? There was a 
red car in it.' — you cannot search like 
this right now both on your collection, 
phone, or on the Internet." 

Culurciello moved forward and 
founded TeraDeep ( teradeep.com ), with 
the hope of makes sales in the private 
sector. With TeraDeep, Culurciello 
will be able to bring his considerable 



Deep Thoughts: 
Q&AWith 

Eugenic Culurciello 

Q: A lot of people are familiar with Google 
Brain using deep learning to identify cat faces 
out of YouTube videos. That effort required 
thousands of CPU cores to pull off, but you're 
proposing a co-processor that's orders of 
magnitude smaller in scale. Can you talk about 
some of the key differences of your approach? 

EC: Deep-learning algorithms are now the most 
prominent way to parse images and videos and 
tag them. Google, Baidu, Facebook, Yahoo— 
they are all using it. They all use a lot of servers 
and use a lot of electrical power to run these 
algorithms because they are inefficient. Their 
hardware can process information at about 2 
billion operations per watt. Our nn-X hardware 
can do 1 0 times better on our prototype sys- 
tems, and can do over 1 50 times better on a 
custom microchip implementation. 

Q: Related to that, does your solution share any 
similarities with an artificial neural network the 
size of Google's? 

EC: Yes our hardware is designed to accelerate 
the same deep-learning algorithms that Google, 
Facebook, etc. all use! 

Q: Does your system use any kind of back- 
propagation, or does your co-processor rely on 
any kind of baseline set of labeled examples 
it can use to identify images? How does this 
compare to other related neural networks? 

EC: Our hardware only accelerates the 
application of neural networks, and thus does 
not need to perform backpropagation. Usually 
deep networks are trained offline, and then our 
hardware accelerates their execution. But we can 
provide some learning on the device if needed. 

Q: How far do the nn-X's learning algorithms 
extend? For example, can it learn by itself to 
distinguish between a photo of Bob and one of 
Tom? What about something like being able to 



tell the difference between a police officer 
and a firefighter? 

EC: Nn-X is a piece of hardware that accelerates 
deep-learning algorithms. It can do all the things 
that you hear in the news, for example win the 
1 ,000-object categories ImageNet competition. 
It is just a matter of scaling our device to the 
very large networks needed to perform these 
immense feats. 

Q: What challenges have you and your team faced 
in developing your solution? Right now, where are 
you looking to improve— identification accuracy, 
overall speed, or something else? 

EC: We had to interface our system to the ARM 
processor, which is the preeminent solution for 
mobile computers, tablets, and cell phones. This 
required creating a very fast interface between 
that processor and our nn-X co-processor. 

We are also developing prototypes using xilinx 
FPGA devices, which is a bit inefficient. The real 
gain will appear when chipset manufacturers 
embed nn-X into their product, unleashing the 
full power of the hardware using the latest chip 
manufacturing technologies, something we 
cannot easily have access to right now. 

Q: The MIT Technology Review dir\:\c\e mentioned 
thatTeraDeep's hope is to sell its IP to a com- 
pany like Apple, Qualcomm, or Samsung. Can 
TeraDeep's current research be adapted to other 
applications besides image recognition, and 
what kinds of future forays into deep learning do 
you have planned? 

EC: Machines that can see will soon be 
everywhere. Smart appliances at home, smart 
security cameras that do not require man 
hours to sift through the data, image and video 
searches in Internet search engines, phones, 
computers, etc. Robots that can finally see the 
environment in real time and be able to interact 
in the same time scale as humans. This is just 
the beginning. Once machines will be able to 
see, their artificial intelligence will be able to 
grow to finally allow them to be useful and help 
us in everyday activities! ■ 
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When running a face-detection algorithm 
TeraDeep's nn-X mobile co-processor was able 
to identify faces much faster than a regular, 
general-purpose processor, showcasing the 
power of a processor optimized for one purpose. 



expertise in deep learning and intelligent 
vision systems. To that end, TeraDeep's 
first offering is the nn-X (Neural 
Network Next) embedded mobile 
processor. According to TeraDeep, 
nn-X is "intended for enabling state-of- 
the-art vision algorithms to run on 
mobile phones, embedded system, 
mobile computers." 

The nn-X co-processor is clocked 
at 500MHz, but it does a lot at this 
speed. Running what TeraDeep calls 
"10 computational collections," the 
nn-X chip has an output of 1 trillion 
operations per second, all while using 
no more than 5W of power. The 
nn-X is designed to work alongside an 
ARM processor; as far as its specialized 
work is concerned, the nn-X is on 
average over 30 times faster than an 
ARM processor. It can theoretically 
be up to 70 times faster. When it 
comes to image recognition and the 
like, nn-X can even stand toe-to-toe 
with the advanced parallelism of a 
mobile GPU. 

Internally, TeraDeep's nn-X con- 
sists of a series of accelerators that 
use deep neural networks and scene 



understanding. The company relies on 
Torch?, a Lua-cased framework that 
"deals with N-dim[ensional] arrays 
and build/train neural nets." TeraDeep 
indicates that it can use supervised or 
unsupervised algorithms depending on 
the amount of preexisting data, making 
their approach a flexible one. 

In a video promoting nn-X, Tera- 
Deep showed off the co-processor 
running a few demos. When running 
a face-detection demo on a 512 x 
512 image, nn-X is up to 10 times 
faster at the job than a dual-core ARM 
processor. In an analysis of a 320 x 
200 video of a street scene, nn-X was 
even better at crunching, performing 
"full-scene understanding with 10 
categories ... up to 30 times faster 
than [a dual-core] ARM." More videos 
of nn-X doing its thing are available on 
TeraDeep's website. 

Coming Soon To A 
Smartphone Near You? 

Mobile devices continue to slim 
down with every successive generation. 



so device makers are understandably 
picky about the components to 
integrate into their phones and/or 
tablets. That being said, companies 
frequently make a big deal about their 
smartphones' digital camera optics, 
so it's clear that photography is an 
important part of a particular phone's 
identity. Given that automated — or 
even semi-automated — image tagging 
would be a tremendous boon to casual 
and serious digital photographers alike, 
Culurciello and TeraDeep aren't simply 
creating something for the sake of 
being able to do it. 

At the time of this writing, the nn-X 
isn't exactly theoretical, but at the 
same time we wouldn't expect it to 
show up in the iPhone 6. TeraDeep is 
still courting a suitor for its IP, but if 
the company finds a dance partner, 
nn-X really could be the next step 
in digital photography's continued 
evolution. Beyond that, Culurciello 
is hopeful that his specialized co- 
processor be utilized in other appli- 
cations, as well. ■ 




In a demo of TeraDeep's nn-X co-processor, the chip was able to distinguish different parts of a 
streetscape in a video. The nn-X processor is able to perform these kinds of identification much more 
efficiently than a standard processor. 
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Storage Cloning On The Cheap 



If you're like us, you probably keep 
copies of useful utilities around for those 
impromptu repairs and surprise trouble- 
shooting sessions. One of the most useful 
of those utilities is the storage cloning 
application, which lets you safely rescue 
data from a dying drive, easily upgrade to 
a new storage device, and quickly make 
backups of data you're unwilling to risk 
to a single storage volume. Recently, we 
found ourselves in dire need of a utility 
that would allow us to clone an existing 
Windows 8 installation onto another 
SSD. Sadly, our old standby didn't 
support Windows 8, and most of the 
options we found required some form of 
payment to access the cloning features. 

After a survey of the web, 
we found Munich, Germany- 
based Miray Software's 
HDClone, which is a disk- 
cloning application that's 
available in Free, Basic, 
Standard, Professional, and 
Enterprise editions. Read 
on to find out just how far 
the free edition of HDClone 
4.3 (the latest edition as we 
went to press) will take us 
in our quick (and cheap) 
attempt to clone a Win- 
dows 8 boot partition to a 
new SSD. 



The Price Of Free 

Whether you plan to 
use the free edition like we 
did or fork out for a more 
feature-complete version, 
Miray Software encourages 
any potential user to try 
out the Free Edition first, 
to make sure the software 
will work with your setup. 
This version of HDClone is 



designed to simply 
copy everything from 
one disk to another, 
which works well 
for upgrading your 
SSD or hard drive or 
creating a file back- 
up. It is, however, 
missing quite a few 
features supported 
in the Standard 
and Professional 
versions, such as 
support for a wider 
range of hardware, a 
verification step, the 
ability to select and 



a 



Miray HDClone Setup 



Choose install Location 

Choose the folder In which to install Miray HDClone. 



Setup will install Miray HDClone in the following folder. To install in a different folder, dick 
Browse and select another folder. Click Next to continue. 



Destination Folder 



x86)VCiaone 4.3 Free Edition 



Browse... 



Space required: 29.0MB 
Space available: 479.3GB 



Next> 



Installing HDClone is quick and painless, and there's no sneaky crapware 
to opt out of here. 



HDClone Free Edition 





The Free Edition offers basic copying functionality. 

Faster copying and more features are offered by 

- Basic Edition 

- Standard Edition 

- Professional Edition 

- Enterprise Edition (4x, 8x, 16x) 

More information is to be found in the online help or at 'http;//www. hdclone.com'. 




The Free Edition is slow, and the software will remind you repeatedly of the benefits of upgrading. 



54 March 2014 / www.computerpoweruser.com 



LOADING ZONE 



SOFTWARE TIPS & PROJECTS 



HDCIone Free Edition 




I J 






clone a single partition, add 
password protection and 
encryption to your images, 
clone USB 3.0 and SCSI 
drives, use a command 
line interface, and enjoy 
faster cloning speeds. The 
Free Edition has a 30MBps 
maximum copy rate. 
Upgrade to the Basic and 
Standard Editions to raise 
the bandwidth caps to 50 
and 60MBps, respectively. 
The copy speed of the 
Professional and Enterprise 
Editions is limited only by 
your hardware. 

Download & Install 

To snag the latest version 
of HDCIone, visit Miray 
Software's HDCIone 
download page at www. 
miray-software.com/ 
HDCIone, click the Free 
tab beneath the utility's 
description, and then click 
the Download hyperlink. 
Select the language version 
you want and then click 
the Download button to 
proceed. The Windows 
version with an English 
manual was 16.8MB. Next, 
launch the installer from the 
download location; dismiss 
the User Account Control 
dialog if one appears; click 
the appropriate checkboxes 
to prevent the installer from 
placing shortcuts on the 
Start Menu, Desktop, and 
Quick Launch area; then 
click Next. Choose whether 
you want the application to 
be installed for all users of 
the computer using the radio 
button, click Next, click 
Browse to change the default 
install location if you want, 
click Next, and click Next 
again to create a default Start 
Menu folder and proceed 
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with the installation of 
the software. 

When complete, the 
installer will ask you to 
restart your computer. 
Instead, shut down the 
computer and take this 
opportunity to install the 
hard drive or SSD you want 
to use as the target device 
(assuming the source device 
is already installed). Our 
source device is a 120GB 
Crucial RealSSD C300 
SSD currently acting as our 
Windows 8 boot drive and 
our target drive will be a 
256GB OCZ Vertex 3 MAX 
lOPS SSD. 

Time To Clone 

upon restarting the PC 
and launching HDClone, 
you'll see a message 
informing you that your 
copy time is throttled in the 
Free Edition. Dismiss the 
message, click Clone in the 
main menu and click Next 
to proceed. Following a 
quick scan of your system, 
the utility will display all 
detected storage devices on 
the computer and let you 
select the one you'd like 
to designate as the Source 
device. Here, we clicked 
the C300, clicked Next 
to designate the Vertex 3 
as our Target device, and 
clicked Next again to see 
the options screen. This is 
really just an advertisement 
for the more feature-laden 
version of HDClone, as 
the Free Edition has Smart 
Copy, Defragmentation, 
and Verifying capabilities 
disabled. You'll need at least 
the Standard Edition to 
enjoy these benefits. Click 
Next to see the partition 
adjustment screen, but 



HDClone Free Edition 




For optimal compatibility HDClone can adjust some partition data automatically now. 
You can also choose manual adjustment or skip it completely. 
How do you like to perform the changes? 




You can also adjust partitions after the process is complete. 





A complete copy 


has been created. 




The copy has not been verified. 




The target medium has been adjusted automatically. 




Source 






1 Drive: 




#1 C300-CTFDDAC128MAG (122,101 MB) 1 


1 Target 






1 Drive: 




#2 0CZ-VERTEX3 MI (228,937 MB) 1 


1 Sectors copied: 




250,054,656 1 


1 Read errors: 




0 1 


1 Write errors: 




0 1 


Elapsed: 




01:07:42 1 


Data copied: 




122,097 MB 1 




Another copy | Quit HDClone 


Details 1 1 



When you're all done, you can see a report of any errors that may have occurred (hopefully there were none). 
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REGISTRY TIP OF THE MONTH: 



Show Desktop Wallpaper On The Start Screen 

If you've recently installed the Windows 8.1 update, then you've probably noticed the handful of 
Ul changes that Microsoft decided to implement. For instance, you can right-click the Taskbar in 
Desktop mode, click Properties, and then click the Navigation tab to see a bunch of new features, 
including the ability to use the same background for the Desktop and the Start screen. If more than 
one person uses the PC, however, others can change the setting at will. To manually make this the 
default setting, you'll need to dive into Windows 8.1 's Registry Editor and tweak the new strings 
associated with this setting. 

Editing the Registry isn't difficult, but making a mistake can render your system unbootable. That's 
why it's always a good idea to create a backup before editing the Registry, regardless of how minor 
the tweak seems. To do this, go to the Windows 8 Start screen and type regedit, and then press 
ENTER. This launches the Windows 8 Registry Editor. Click File, Export, and then choose a location for 
the backup, name the file, and then click Save. A Registry backup isn't a magic wand, so take care 
when making Registry changes and follow our instructions carefully. 

To make this Registry tweak, go to the Windows 8 Start screen and type regedit again. Press ENTER 
to launch the Registry Editor, click Yes when the User Account Control warning appears, and then 
navigate toHKEY_CURRENT_USER\Software\Microsoft\Windows\CurrentVersion\Explorer\Accent. 
Locate the DWORD value titled MotionAccentld_v1 .00. If you don't see the value, you can add it by 
right-clicking in the empty space and clicking New and then DWORD Value, double-clicking this and 
naming it MotionAccentld_v1 .00. Whether you had to create your own or the DWORD already 
existed, you now need to change the Value Data of the string to read OOOOOODA. The base should be 
hexadecimal; verify this and then click OK. Close the Registry editor and then restart your system to 
see the fruits of your labor. 



we left this setting at Automatic and 
clicked Continue. Click Start to take 
one last look at the settings; unless 
you notice any mistakes, click Start 
Copying to begin the operation. Just 
in case you missed the previous appeals 
to upgrade to a paid version, HDClone 
displays yet another message informing 
you that you'll get faster results if you 
upgrade to the Basic, Standard, or 
Professional Editions. 

We have to admit, it is tempting. 
The Free Edition will copy the 92GB 
of our source SSD to the target SSD in 
approximately 1 hour and 8 minutes. 
The Basic, Standard, and Professional 
Editions would have an estimated 
completion time of 41 minutes, 27 
minutes, and 7 minutes, respectively. 

The Adjust Target pop-up appears 
following the completion of the 
cloning, letting you leave things as 
they are or make adjustments to the 
partition data, either manually or 
using HDClone's automatic process. 
We chose the Automatic option by 
clicking the appropriate button. The 
Final Report screen displays the number 
of sectors, any read or write errors 
that occurred, and the elapsed time. 
Incidentally, the estimated timer to 
complete the clone operation was only 
off by about 20 seconds. You can click 
Quit HDClone when you're done, or 
click Another Copy to do it all again. 

Plug & Go 

The final step in any cloning process 
is to verify the state of the cloned data. 
If you used HDClone to copy your 
library of video and audio files, you 
can play them now to make sure they 
copied successfully. If, like us, you used 
the software to clone the boot drive, 
you'll need to shut down the PC, go into 
the BIOS, set the clone as the first boot 
device, and then restart. Our cloned 
drive booted right up without issue. 
Although it took more time than cloning 
utilities we've used in the past, HDClone 
is a fine alternative for those times when 
getting the job done cheaply is more 
important than doing it quickly. ■ 
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THE BLEEDING EDGE DF 5DFTWARE 



Inside The World Of Betas 



PROJECT SIENA 



In our experience, there's not 
always an app for what we 
want to do in Windows 8 — 
or the apps that fit our criteria 
don't have all the fiinctions we 
need. With the Project Siena 
beta, we can design our own 
Windows 8 apps. Microsoft 
says app creation is as easy as 
editing a document, because 
all you'll need to do is add 
visuals, incorporate data, and 
customize the app's appearance. 
No programming experience 
is necessary to design the 
application. In our testing, we found that most 
of the design aspects utilize PowerPoint-style 
layout elements and Excel expressions. 

You can even connect online and 
multimedia content. For example. Project 
Siena works with SharePoint lists. Excel and 
Azure tables, RSS feeds, and RESTfijl services. 




® © 



A finished Project Siena app uses HTML5 
and JavaScript code, so it can be deployed 
and managed in a business like any other 
Windows 8 app. Should you need to update 
the app or add a new feature, you can make 
the change and share the new version with 
those who need it. Downstream developers. 



T i=? 



Project Siena 

Publisher and URL: Microsoft; 

www.microsoft.com 

ETA: Unknown 

Why You Should Care: 

You can create your own 

Windows 8 apps without 

having to do any coding. 



© @ 



such as a company's IT stafiF, 
can also open up the code 
in their programming tool of choice for more 
advanced alterations. Microsoft indicates that 
the beta targets business processes, such as 
exploring product catalogs and auditing asset 
databases. Of course. Project Siena isn't limited 
to these tasks, thanks to its ability to work with 
all kinds of online data and media content. ■ 



BTX TRADER 
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Although virtual currency 
is still in its infancy, it's 
a rapidly developing market, 
as evidenced by the dramatic 
increase in Bitcoin values 
over the course of the last 
year. WPCS International 
Incorporated recently pur- 
chased BTX Trader, a 
Windows application that 
gives Bitcoin traders access 
to market data. The beta 
version of BTX Trader 
provides real-time data 
from six Bitcoin exchanges, including 
CampBX, BTC-E, BitStamp, BTC China, 
Mt. Gox, and CaVirtex. It also provides 
trading capabilities; you can do standard 
limit orders and stop limit orders on all the 
previously mentioned services except the 
CaVirtex exchange. The stop limit feature 
makes it possible to send conditional orders 
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based on market conditions. BTX Trader's 
website indicates that the five exchanges 
provide you with access to 90% of the 
world's Bitcoin liquidity pool. 

BTX Trader will display the most 
current bid/ ask/last prices, as well as tick 
charts showing the bid/ask/last prices 
over the past four hours and bar charts 



BTX Trader 

Publisher and URL: WPCS 
International Incorporated; 
www.btxtrader.com 
ETA: Early 2014 
Why You Should Care: The 
program lets you execute, 
monitor, and modify Bitcoin 
transactions. 



displaying longer-term price trends. The 
data should help you to make decisions 
with order purchases, and you can access 
the performance of your Bitcoin currency 
in real-time. As of press time, you could 
visit www.btxtrader.com to sign up for 
the beta. A web client and mobile app are 
scheduled for release in early 2014. ■ 
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UP TO SPEED 



Upgrades That'll Keep You Humming Along 



This month, there's an update for the benchnnark tool SDMark that adds a new test, and Adobe added support for 
a nunnber of new cameras to its DNG Converter tool. New versions of lObit's Uninstaller and Paragon's Software 
Hard Disk Manager will help you to maintain your system. Those with a Samsung 840 EVO SSD or NVIDIA GPU 

will want to check out the Driver Bay section. 



SOFTWARE U PDATES 

Adobe DNG Converter 8.3 

This free utility from Adobe lets you 
convert camera-specific, proprietary raw 
files into the lossless .DNG (Digital 
Negative) raw file format. Because this 
open, self-contained format works with 
many software applications, it is more 
desirable for archiving and sharing than 
camera-specific formats. In total, Adobe's 
DNG Converter 8.3 supports more than 
350 camera-specific raw file formats, 
including new support for a number 
of models. Some of the key additions 
include Canon's EOS M2 and PowerShot 
SI 20; Nikon's 1 AWl, Coolpix P7800, 
Df, D610, and D5300; and Sony's A7, 
A7R, and DSC-RXIO. Adobe also added 
support for models from Casio, Fuji, 
Nokia, Olympus, Panasonic, Pentax, and 
Phase One. 

www.adobexom 

Futuremark SDMark 1 .2.250 

The 1.2.250 update of Futuremark's 
popular benchmarking tool includes a new 
test. Ice Storm Unlimited, which you can use 
to benchmark and compare Android, iOS, 
and Windows 8 mobile devices. There's also a 
fix for the hardware monitoring performance 
graphs found in the 3DMark Advanced and 
Professional editions. After you install the 
update, the performance graphics will display 
clock speed and temperatures on your CPU 
and GPU. For improved GPU hardware 
detection, 3DMark utilizes detection 
technology provided by TechPowerUp. Those 
running the Steam version will receive the 
update automatically, while the standalone 
program will prompt users to install the 
update the next time they launch 3DMark. 

www.futuremarkxom 



lObit Uninstallers 

This free program from lObit does 
more than just remove applications. 
It also lists the toolbars and browser 
plug-ins installed on your Windows 
PC, so you can easily find and remove 
any unwanted processes. A smart 
rating system will help you determine 
whether any of your plug-ins and 
toolbars are potential security threats. 
And unlike Windows' Programs And 
Features control panel tool. Uninstaller 
3 lets you perform bulk uninstallations. 
Uninstaller 3's Powerful Scan feature 
will help you to remove any file left- 
overs that may be cluttering up your 
SSDs and/or hard drives. The utility's 
File Shredder feature ensures that 
discarded files aren't just marked for 
deletion — they are permanently erased 
from your hard drive or SSD. 

www.iobitxom 

Paragon Software Hard Disk 
Manager 14 Suite 

Hard Disk Manager 14 Suite is the 
newest version of Paragon Software's 
popular collection of drive utilities. 
With HDM 14, Paragon Software 
introduces its pVHD (Paragon Virtual 
Hard Drive) container format that's 
designed to be exceptionally efficient 
with incremental backups, data de- 
duplication, and synchronization. (Note 
that backup images can also be saved 
in the older PBF format.) Paragon 
indicates that the pVHD format can 
be up to four times smaller than the 
original object, and incremental 
imaging can work up to 10 times faster 
than the PBF format. HDM 14 also 
adds support for Windows 8.1. 

www.paragon-softwarexom 



PRIVERBAY 

Samsung 840 EVO Firmware 

Samsung recently released some 
data security enhancements for its 
lineup of 840 EVO SSDs that help 
the drives meet enterprise application 
security requirements. The advanced 
data security comes via Samsung's SED 
(Self-Encrypting Drive) technology 
that's compliant with TCG Opal and 
IEEE 1667 encryption standards. The 
two encryption additions allow you to 
use 840 EVO SSDs with TCG Opal- 
certified integrated management software 
and Windows 8 eDrive (Encrypted 
Drive). You can enable the Samsung 
SED software by downloading and 
installing the latest firmware update 
via the Samsung Magician 4.3 drive 
management utility. 

www.samsungxom 
NVIDIA 332.21 WHQL Driver 

With the GeForce 332.21 WHQL 
driver, you'll find new SLI profiles for 
a number of games, including Assetto 
Corsa, EVE Online (DirectX 11), 
Plants vs. Zombies: Garden Warfare, 
and Thief Those playing games in 3D 
will like that 3D Vision profiles have 
been added for Injustice: Gods Among 
Us and Path Of Exile. NVIDIA also 
bundles GeForce Experience 1.8.1 
with the 332.21 WHQL Driver, which 
introduces a GeForce ShadowPlay 
update that lets you broadcast your 
gameplay and commentary directly 
to Twitch. NVIDIA indicates that 
ShadowPlay should provide high- 
quality streams with almost no 
noticeable performance impact. 

www.nvidia.com/dnvers 
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Broadcast Your Videogames 



Release 



Videogame broadcasts can draw 
huge numbers of viewers. For 
example, total viewership for the 
League of Legends Season 3 World 
Championship on Twitch hit over 32 
million people last year, with a peak of 
8.5 million watching at concurrently. 
eSports events aren't the only videos 
people are watching, either. For 
example. Twitch indicates that its 
videogame streaming content garners 
more than 45 million unique visitors 
per month. With live game broadcast 
capabilities being integrated into 
today's current generation of consoles 
and PC hardware, it's becoming easier 
and easier for you to stream your 
conquests to the world. 

Broadcasts Without Borders 

In years past, it was possible to 
record your videogame footage and 
combine it with webcam video and 
audio, as well as other graphics. But 
it wasn't always simple. You may have 
had to capture separate recordings of 
your videogame and webcam, then mix 
the clips together with video-editing 
software. Live streaming was even 
more complex. Miguel Molina, senior 
software developer at SplitmediaLabs, 
says, "Around five years ago, broad- 
casting a game felt akin to rocket 
science due to the number of appli- 
cations required to get you up and 
running. From virtual camera software 
(which didn't support fullscreen games) 
to multi-camera source switchers and 
live stream encoders, things were 
definitely not easy." 

Improvements to broadcast software 
and PC hardware have radically changed 
how you stream both your game video 
and commentary to the public. Twitch's 
VP of marketing, Matthew DiPietro, 
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Twitch has channels dedicated to most of today's popular games. 



explains, "Major enhancements in 
software like OBS (Open Broadcaster 
Software) and XSplit Broadcaster, in 
addition to integrations with products 
like NVIDIA's [ShadowPlay] have made 
broadcasting from the PC easier and 
better than ever before." Twitch has 
also worked with game developers to 
integrate broadcast functionality into 
the games themselves. "Minecraft, for 
example, now has this feature, and 
gamers love it," says DiPietro. 

Of course, the evolution of game 
broadcasting isn't limited to the PC 
market. Pwnit! co-founder John 
O'Connell says, "Feature-packed external 
PVRs streamlined HD capture for the 
previous generation of console gamers. 
The inclusion of these features out of the 
box . . . make capture baseline for this 
[console] generation." 



At the same time, the quality of 
videogame broadcasts has risen as 
a whole. "The evolution of eSports 
at large has helped define production 
values, programming schedules, and 
player economics," O'Connell says, 
"establishing industry expectations and 
business models for broadcasting gaming 
to a spectator audience." Louis Vigil, 
community director at SplitmediaLabs, 
agrees. "There has been a shift from just 
getting a stable HD stream to creating 
a bigger and broader spectacle of 
eSports. At many major events like the 
International [Dota 2 Championships] 
or [League of Legends Championship 
Series], we've seen a tremendous increase 
in production value with the inclusion 
of highlight reels, stage production, and 
analyst desks. Even within our own user 
base we see so many innovative uses of 
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k Games 4 Drivers My Rig 



NVIDIA's ShadowPlay lets you capture game video and broadcast live to Twitch. 



XSplit Broadcaster 



XSplit Broadcaster 

l liis application from SplitmcdiaLabs has bccii one of the most popular broadcast utilities for PC 
and console gamers, because XSplil Broadcaster makes it relatively easy to sell-produce video 
broadcasts with multiple vide<5 and audio sources. The simple interface lets you add content in a 
PowcrPoiiit-style where you cau arrange the lutiltiplc on-screen sources anyway you please. "Wc 
designed XSplit Broadcaster to Ibllow the WSTWYG (WTiat You See Is Wliat You Gel) 
piiradigm, to enable users to easily manage their presentations by simply dragging and dropping 
sotircc files into the stage and adding their own camera for a more personal stream experience," 
said Molina. 




We also like that XSplit 13roadeastcr works with a wide variety of PC hardware, as well as 
capture cards for recording console games, to provide a range ol' compatibility with gaming 
systems. "Our soflware simplifies essential capture features (such as Gamesource and capture 
card compatibihty) enabling e\ en the most casual users to share their PC or console gameplay 
online," said Molina. There are three versions oCXSplit Broadcaster: Free, Personal, and 
Premium. With the Free, you'll be able to record screen regions of your desktop, so you can 
select screen areas that will be displayed on the capttire. YotiTl also be able to add things like 
webcam, images, and video I'rom an TP camera. The free version also limits you to hard drive 
records (in the .FT.V fonnal), rather than a live broadcast. 



I 



Screen window "Video Game Streaming.docx - Word" in "winword.exe" process 
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With XSplit Broadcaster, you can mix a variety of video and audio sources. 



XSplit features to improve production 
values." 

The ability to create more pro- 
fessional streams has helped gamers 
enhance their reputations in a way 
that was often impractical previously. 
Ustream CEO Brad Hunstable says, "As 



a former gamer, I can certainly attest 
to the remarkable tech innovation over 
the years for the gaming community. 
Status has always correlated to gaming 
abilities, but live video streaming has 
changed the game (pun intended) on so 
many levels. 



"In the PC market, the interest in 
streaming has magnified — which has 
led to increased competition for high 
quality and engaging content." 

NVIDIA ShadowPlay 

In October 2013, NVIDIA an- 
nounced that it was incorporating 
a game capture tool into its GeForce 
Experience software. With ShadowPlay, 
you can record game highlights or an 
entire gaming session, and there's 
no need for a third-party application 
or additional hardware. The NVIDIA 
GeForce Experience 1.8.1 update added 
the capability to download videos and 
broadcast content directly to Twitch. 

"ShadowPlay has been one of our 
most successful hardware integrations 
to date," DiPietro says. ShadowPlay 
has two modes: shadow and manual. 
Shadow mode saves your last 20 minutes 
of gameplay to disk, and you can press a 
hotkey to save the video for later upload. 
Manual mode captures video as long as 
ShadowPlay is left on. 

ShadowPlay isn't available for every 
NVIDIA graphics processor. ShadowPlay 
relies on the H.264 video encoder 
built into Kepler chips, and NVIDIA 
specifies further that you'll need a 
GeForce GTX 650 desktop GPU or 



66 March 2014 / www.computerpoweruser.com 



DIGITAL LIVING 




higher to take advantage of ShadowPlay. 
The built-in hardware encoding helps 
to reduce the drag ShadowPlay has on 
the CPU's frames per second output; 
NVIDIA expects that ShadowPlay 
should take less than 10% away from 
your performance. With the GeForce 
Experience 1.8 update, NVIDIA also 
added multisource audio recording, so 
you can simultaneously capture game 
audio and VOIP. In addition to the 
Twitch integration, the GeForce 1.8.1 
update added the capability overlay 
video from your webcam onto the video 
stream, which lets people see you and 
your reactions while playing the game. 

Compared to the more mature 
broadcast software tools, ShadowPlay 
still lacks some features that gamers may 
demand, such as the ability to record at 
a wide range of video resolutions and 
streaming bandwidth. (ShadowPlay 
only has a few choices.) That being said, 
NVIDIA ShadowPlay is still early in its 
development, and we expect NVIDIA 
to add more features over the course of 
the year. 

"We're excited to see how players 
leverage ShadowPlay in general," 
O'Connell says, "especially given 
NVIDIA's support across a range of 
GeForce graphics cards." 

XSplit Broadcaster 

This application from SplitmediaLabs 
has been one of the most popular 
broadcast utilities for PC and console 
gamers, because XSplit Broadcaster 
makes it relatively easy to self-produce 
video broadcasts using multiple video 
and audio sources. The interface 
lets you add content like you would 
with a PowerPoint slide, where 
you can arrange the multiple on- 
screen sources any way you please. 
"We designed XSplit Broadcaster 
to follow the WYSIWYG paradigm, 
to enable users to easily manage 
their presentations by simply dragging 
and dropping source files into the 
stage and adding their own camera for 
a more personal stream experience," 
says Molina. 



We like that XSplit Broadcaster 
works with a wide variety of PC 
hardware, as well as capture cards for 
recording console games, to provide 
a broad range of compatibility 
with gaming systems. "Our software 
simplifies essential capture features, 
such as Gamesource and capture card 
compatibility, enabling even the most 
casual users to share their PC or console 
gameplay online," says Molina. 



There are three versions of XSplit 
Broadcaster: Free, Personal, and 
Premium. With the free version, you'll 
be able to record screen regions of your 
desktop, so you can select screen areas 
that will be displayed on the capture. 
You'll also be able to add visual elements 
such as webcam footage, images, and 
video from an IP camera. The free version 
limits you to hard drive recording (in the 
.FLV format), rather than a live broadcast. 
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Upgrading to a Personal ($59.95 per 
year) or Premium ($99.95 per year) 
subscription enables direct capture 
of a game source and fullscreen game 
recording. The primary differences 
between Personal and Premium 
accounts are that Premium allows for 
commercial use, lets you stream locally 
onto the LAN, and offers a bulk license 
option. With a Personal or Premium 
subscription, SplitmediaLabs integrates 
live broadcast capabilities for most 
of today's popular services, including 
Twitch, Livestream, Ustream, and 
YouTube Live. A subscription also lets 
you stream at 1080p. 

"HD streams are becoming com- 
monplace, with 720p being the trend 
due to its balance regarding quality, 
performance, and bandwidth," 
Molina says. "Because of this, most 
professional streams are at least 
running at 720p, and with bigger 
events, 1080p is a must." 

Those starting out with live 
videogame broadcasting should 
check out the free version of XSplit 
Broadcaster. "The great part about 
XSplit Broadcaster's features is that we 
strive to make it easier to get started 
with a broadcast right away but also 
give you the tools to make your 



Your Internet connection can have a big 
impact on the quality of a live broadcast. 
A slow upload speed can crush your video 
quality. If your Internet connection has 
a slow upload speed, you may need to 
reduce the bitrate and video resolution to 
deliver a watchable live feed. For example, 
Twitch recommends that your maximum 
bitrate should be 80% of your upload 
throughput. You can determine your upload 
throughput using Ookia Speedtest website 
( www.speedtest.net) . With OBS software. 
Twitch also recommends that your buffer 
size is equal to the maximum bitrate. The 
recommended bitrate for a 1080p video 
is between 3,000 and 3,500kbps, while 



broadcast as complex and sophisticated 
as you'd like it," Molina says. "If you 
strive to be a premier eSports streamer 
like Day [9], Trick2G, or Team SpOOky, 
well, they all started with the basics in 
XSplit and developed their broadcasts 
from there." 

Open Broadcaster Software 

Generally referred to as OBS, Open 
Broadcaster Software is a free, open- 
source tool that you can use for both 
game capture and live streaming. 
You can arrange your various video 
sources within OBS to produce a 
professional look. In terms of sources, 
OBS can capture individual windows, 
the on-screen display of an entire 
monitor, a fullscreen videogame, 
and game capture devices. To spice 
up your broadcasts, you can also 
add background items, such as a still 
image (useful for adding a watermark), 
slide show, and text. You can mix the 
sound between your PC's audio, a 
microphone, or auxiliary input. OBS is 
currently limited to two audio inputs, 
but there are a variety of controls 
you have over those two inputs. For 
example, you can mute and unmute 
sources via hotkeys, and there's a 
microphone noise gate that mutes an 



1,800 to 2,500kbps is recommended for 
720p video. 

With ShadowPlay and Twitch streaming, 
NVIDIA recommends an upload speed of at 
least 3.5Mbps for high quality, 2Mbps for 
medium quality, and 0.75Mbps for low quality. 
Within XSplit, you can run a bandwidth test 
after you create your settings to determine if 
your stream will look okay. Higher resolution 
and bitrate streams may also utilize more CPU 
resources than your processor can provide. 
Thus, you may need to try a number of dif- 
ferent settings before you find a bitrate and 
resolution that match up well with your upload 
speed and computer hardware. 




"Twitch was built from day one, from the 
ground up, with gaming at its center. From a 
broadcasting perspective and from a viewer 
perspective, the gamer is at the center of 
everything we do," says Twitch VP of Marketing 
Matthew DiPietro. 



input signal once it goes below a given 
dB threshold. 

You can use OBS with a multitude 
of live broadcast services, including 
Twitch, DailyMotion, YouTube, 
and hitbox. Manual settings are also 
available, if you wish to broadcast with 
another service or personal server. 

During a broadcast, you can switch 
between preset screen profiles, which are 
groups of video and audio sources you've 
configured to work together. For instance, 
you'll likely want to have a screen profile 
with a fuUscreeen videogame and your 
microphone audio mixed with the game 
audio. You can also create a profile for 
when a game ends where your webcam 
video appears fullscreen and the game 
video is minimized. This way, your videos 
have the appearance of a professional 
broadcast that switches between cameras 
and other sources. 

Console Game Streams 

Like PC game broadcasts, the ability 
to capture console gameplay and put 



Upload Speed For Live Broadcasts 
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it online has become drastically easier 
in the past few years. "The growing 
presence of the gaming console as a 
living room entertainment hub has 
opened up the console ecosystem to far 
more than just videogames," says Phil 



Worthington, Livestream co-founder 
and chief product officer. "With over 
51% of U.S. homes owning consoles, 
we're seeing consumers use them for 
everything from Netflix to sports, 
making game streaming as a form 



of entertainment more conducive." 
The built-in streaming capabilities 
for PlayStation 4, and expected 
to be added to the Xbox One, are 
particularly game-changing. 

"Gamers are no longer bogged down 
with the need for expensive equipment 
and capture cards," Worthington adds. 
"This will drastically increase the trend 
of streaming games online." 

Xbox One Capture 

The Xbox One is built with its own 
Game DVR and Upload features that 
you can use to record, edit, and upload 
videos to your Xbox Live account. 
OneDrive integration on the Xbox 
One also lets you save edited game 
clips to the cloud. Once on OneDrive, 
you can upload the clips to the video 
site of your choice. 

You can capture a clip by saying 
"Xbox, record that," and the Xbox 
One will save the last 30 seconds of 
gameplay. You can also set up the Xbox 
One to record up to five minutes of 
footage at any time with the Upload 
app. The Xbox One records game 
footage in 720p at 30fps. 

Direct broadcasts to video streaming 
services are expected in the near future. 
Twitch's DiPietro says, "We are very 
excited about Twitch broadcasting on 
Xbox One, and we're working very 
closely with them to deliver a great 
experience for gamers." Ustream's 
Hunstable adds, "We can't predict what 
the Xbox One has in the cards for us, 
but we certainly expect that the live 
video capabilities will be key for the 
gaming community." 

PlayStation 4 Streaming 

A press release from Sony on January 
7 stated that more than 1.7 million 
gameplay broadcasts, amounting 
to 55 million minutes, have been 
streamed from PS4 systems to the 
video streaming services Twitch and 
Ustream. Between December 23, 2013 
and January 3, 2014, 20% of Twitch's 
broadcasts came from PS4 systems. 
According to Ustream's Hunstable, 
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"We've seen an incredible spike in 
new users via the PS4 — in fact, we've 
powered more than 250,000 streams 
since launch. This integration removed 
traditional barriers, such as purchasing 
additional hardware, and now anyone 
can instantly go live." 

Sharing your videogame highlights 
is about as easy as it gets with the 
PS4. The console is constantly 
capturing your gameplay, and when 
you press the Share button on the 
controller, the PS4 will bring up a 
menu that lets you edit, save, and 
share the clip. "With devices like the 
PS4, which do all of the encoding 
and transcoding for you, it's as simple 
as the click of a button to publish 
videogame streams to the Internet," 
Hunstable says. At press time, you 
could choose between Twitch 
and Ustream in the Share menu to 
broadcast live gameplay. A live 
transmission can also include video 
from the PlayStation Camera. Settings 



are available to adjust the quality of 
the audio and video. 

Broadcast Services 

Besides technology advancements 
that have made streaming easier, we 
found a number of streaming websites 
that have made videogame broadcasts 
their primary focus. These websites 
serve as a place where fans of gameplay 
videos can go each day to watch 
highlight reel clips and live broadcasts 
of their favorite games. 

Twitch 

According to comScore's October 
Video Metrix report. Twitch (www 
.twitch. tv ) ranked as the top site for 
gaming videos. Twitch was launched in 
June 201 1 by the founders of Justin, tv as 
a way to spin off the burgeoning amount 
of gaming content on Justin. tv. Twitch 
quickly took on a life of its own. 

"Twitch was built from day one, 
from the ground up, with gaming at 



its center," DiPietro says. "From a 
broadcasting perspective and from a 
viewer perspective, the gamer is at the 
center of everything we do." Twitch has 
been working to scale its operation to 
match the growth of new audiences. 
Twitch's audience is global too, so 
viewership is increasing everywhere. 

Twitch indicates that it draws more 
than 600,000 unique broadcasters per 
month. Broadcasts consist of both 
amateur gamers and professional eSports 
players. For example, the Twitch splash 
page has links to Featured Games 
(such as League of Legends, Dota 2, 
and Hearthstone), where you can find 
streams and videos of each game. The 
Top Live Channels section displays the 
most popular live streams. You can also 
find game commentary and talk shows 
from some of the leading eSports teams. 
Top developers and game publishers have 
their own channels, as well. 

We asked DiPietro about the most 
recent advancements Twitch has 
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made to the service. He says, "We 
recently rolled out our new unified 
video system. This has enabled us to 
improve stability and scalability in 
order to offer the best quality video 
to as many users on as many plat- 
forms as possible." According to 
DiPietro the new system can serve 
15% more traffic. 

Most everything you'll want to 
do on Twitch comes with your free 
account. A Turbo subscription is 
available ($8.99 a month) that will 
let you watch videos ad-free. You'll 
also have access to a custom emoticon 
set and extended chat colors. 
Posting, watching, and commenting 
on videos is entirely free. DiPietro 
adds that Twitch is working on new 
advancements in the mobile and 
console arenas, but there wasn't 
anything official to comment on at 
press time. "Our primary focus 
is ensuring that our current users 
are enjoying the broadcasting and 
spectator experience. To that end, 
we listen to our community and are 
regularly making refinements to our 
platform in order to benefit them." 

Ustream 

This service was originally created 
in 2007 to help military service 



members connect with family and 
friends. Ustream ( www.ustream.tv ) has 
morphed into a platform that's one of 
the most popular for HD videos and 
live playlists. "Ustream's core focus, 
since day one, has been to continually 
enhance the experience for our 
users," Hunstable says. "As it relates 
to videogame broadcasts, we transcode 
versions of the stream, allowing for a 
large segment of viewers with subpar 
machines and connections to view 
content they wouldn't normally be able 
to see with their devices." 

A section of Ustream's website 
is dedicated to PS4 gaming. We also 
found a host of clips for PC titles, 
as well Any clips you upload will be 
easily viewable. Hunstable says, 
"We've made the content available 
on nearly all devices, including PCs, 
Macs, tablets, phones, Rokus, etc." 
UStream also offers video categories for 
News, Entertainment, Sports, Music, 
and Technology, so you'll be able to 
upload and broadcast more than just 
videogame content. 

With a free account, Ustream has 
no limit on the bandwidth your video 
uses, but your viewers won't have 
access to lower bitrate options, nor can 
they view an adaptive bitrate stream 
that detects their bandwidth and CPU 



capacity. As such, people with slower 
connections may experience some 
lag while viewing your stream. A free 
account is limited to 10GB of video 
storage, and viewers much watch in- 
video advertisements. 

With Professional plans (monthly 
cost varies by plan), there's no 
storage limit and no advertisements. 
Additionally, viewers can opt to 
watch a 240p lower bitrate broadcast 
for faster loading. The Professional 
accounts allow for video up to 720p. 
An Enterprise plan bumps the video 
quality up to 1080p. 

Ustream lets you share videos on 
Facebook and Twitter, and the service 
also offers Social Stream, a feature 
where fans can chat with broadcasters 
and other viewers. You'll also be able 
to communicate with viewers of your 
live broadcast through Ustream's web 
broadcaster chat. 

Improvements to Ustream have 
made video production easier, as well. 
The service provides a utility, Ustream 
Producer, that lets you capture video 
and switch between multiple cameras, 
as well as multimedia elements such 
as music, still images, and video. "Our 
goal is to make Ustream a one-stop 
shop for broadcasting and content 
management," Hunstable says. 



Viewing games and iistening to commentary 
has the same appeai as watching any other 
sport, As the space continues to grow, 
gamers will expect more innovation, The 
PS4 was the first step, and we Ye excited 
to be part ot the confinued evolufion, 

-Ustream CEO Brad Hunstable 
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In terms of the future for videogame 
broadcasting, Hunstable says, "View- 
ing games and listening to commentary 
has the same appeal as watching any 
other sport. As the space continues 
to grow, gamers will expect more 
innovation. The PS4 was the first step, 
and we're excited to be part of the 
continued evolution." 

YouTube 

We'd be remiss to talk about any 
type of video streaming service without 
mentioning YouTube. The video 
streaming giant even has a gaming 
channel ( bit.ly/1 ilStvk) where you can 
post game content. Recently, YouTube 
implemented its Content ID system, 
which scans posted videos for audio 
and visual content that belong to a 
copyright holder (music labels, game 
publishers, etc.) other than the account 
that posted the video. In late 2013, 
YouTube notified thousands of its 
content creators that their videos were 
in violation of copyright. When a claim 
is filed, the Content ID system diverts 
ad revenue from the video creator to the 
company that filed the claim. 



Thankfully, many game developers 
and publishers are working with 
YouTube broadcasters to grant consent 
and allow gameplay footage and 
reviews. As such, today's most popular 
videogame streamers are back online. 
New YouTube broadcasters posting 
videogame footage still may have to 
complete a permission request form 
(from the game's developer) to stream 
their content on YouTube. YouTube 
Live allows you to stream games in 
real time, but channel owners must 
have an account in good standing and 
at least 100 subscribers to stream live 
on YouTube. 

The 1 00-subscriber requirement 
means those without an existing 
YouTube following may have a tough 
time adding live broadcasts to their 
channel. Right now. Twitch and Ustream 
may be better options for those starting 
out with videogame broadcasts. 

Pwnit! 

This video sharing service was 
recently released to open beta. Pwnit! 
( www.pwnit.com) adds objectives for 
those who provide videogame clips 



with weekly "Ladders" tournaments 
where the videos for a specific game 
title (and/or specific achievements) can 
win prizes based on fan voting. We 
found that Pwnit! had created Ladders 
for games like Call of Duty, Dead or 
Alive 5, StarCraft 2, Minecraft, and 
League of Legends. 

"The ranked Ladders on Pwnit! are 
structured around our core principle 
that we should be celebrating and 
rewarding great gameplay, including 
clips of offline, online, and live- 
streamed play," O'Connell says. "Lad- 
der voting involves competitors and 
spectators, which introduces fellow 
players, friends, and family to new 
games and genres." 

There's certainly a social element to 
Pwnit! You can follow other posters 
and vote for their clips. A vote for 
someone that you're following (called 
an allies vote) is worth two votes. You 
can also follow a particular game if 
you want to be notified of any new 
clips. The clips you upload can also be 
shared to Facebook and Twitter — by 
you or by viewers. Different prizes are 
awarded for each Ladder tournament. 
For example, the prize for a recent 
Dota 2 Ladder was a $100 Steam 
credit, while a League of Legends 
tournament provided the winner with 
15,000 Riot points (an approximate 
$100 value). 

"We hope our ranked Ladders help 
shift the cultural expectation toward 
the notion that players of every 
skill level should be celebrated and 
rewarded for their best moments," 
says O'Connell. 

On Air 

Gamers now have so many ways to 
record and broadcast gameplay, and 
those with lots of viewers can even make 
money on the venture. All you'll need is 
a vibrant personality and some quality 
game highlights to draw interest. Add in 
the rapidly expanding world of eSports, 
and you could be in on the ground floor 
of a growing industry. Get your game, 
get the software, and start streaming. ■ 
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Any Given U\ 

Is Pro Gaming Ready For Prime Time? 




Last August at the International Dota 
2 Championships, the top team 
took home $1.4 million — yes, million. 
That's $280,000 for every member 
of Alliance, the winning squad. To 
put that in perspective, the league 
minimum salary for NFL rookies in 
the 2013 season was $405,000. So, 
professional gamers aren't making as 
much as professional athletes in big- 
time sports yet, but it makes you 
wonder if you should put down the 
football and pick up the controller. In 
case you haven't noticed, pro gaming is 
legitimately serious business. 



Over the last five years, the prize 
money given away at gaming tour- 
naments around the world has 
ballooned. According to e-Sports 
Earnings ( www.esportsearnings.com ), 
gaming tourneys paid out close to 
$2.5 million in 2009; last year, that 
number sextupled to $15 million. 
Of this, three events — the above- 
mentioned International 2013, the 
League of Legends Season Three World 
Championship, and the Call of Duty 
Championship 2013 — contributed 
over a third of that sum. Talented 
players in Dota 2, LoL, and CoD are 



literally finding themselves with the 
skills to pay the bills. 

It's easy to see why world cham- 
pionships sponsored by game makers 
themselves have such significant 
payouts: More prize money equals 
more interest equals more players 
equals more revenue, even in the 
case of free-to-play games like LoL 
and Dota 2. It's more than that, 
though. Professional gaming events 
are becoming spectator sports in their 
own right. Last year, tickets to the 
LoL World Championship sold out 
in a mere hour. Now before you start 




The calm before the storm. eSports events like Intel Extreme Masters New York draw crowds of spectators eager to see the best of the best compete. 
(Photo: Kevin Florenzano) 
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charging up your snark laser, the venue 
in question was Los Angeles' Staples 
Center, also known as the arena where 
the Los Angeles Lakers, Clippers, and 
Kings play their home games. What's 
more, tickets to LoL's grand finale sold 
for up to $100 apiece, easily on par 
with what you can expect to pay to 
attend a professional sporting event. 

LoL fans who didn't attend the 
World Championship in person 
nonetheless turned out in droves to 
watch it online. According to Riot 
Games, a staggering 32 million people 
watched the Twitch live stream of the 
LoL finals, and at one point the live 
stream had 8.5 million concurrent 
viewers. In fact, outlets like Twitch 
have gained such strength that pro 
gaming organizations now prefer online 
streaming to television broadcasts. 
(For more information about the rise 
of videogame streaming services, turn 
to "Capture & Release," elsewhere in 
this issue.) 

Pro gaming has rocketed so fast 
and so far that it's reached ridiculous 
heights. For instance, if you're so 



Players from Eastern Europe 
are t/p\cd\\y more oompetitive 
beoause they dent need to be 
paid as much, Wnnings adde^ 
to that go a long way 

-Mich^ Blicharz, director of pro gaming, 
Turte Entertanment 



inclined, you can now play fantasy 
eSports. The International 2013 
organizers encouraged spectators 
to assemble their own fantasy Dota 
teams from among the Dota 2 
Championships' actual competitors; 
fantasy teams won their managers 
Dota 2 in-game items. And because 




Fans have gathered to root for their favorite team in this MLG Dota 2 showdown. The granddaddy of all 
Dota 2 tournaments, the International, handed out over $2.8 million in prize money. 



everything exists on the Internet, there 
is even a dedicated fantasy eSports 
site — Fantasyesports.com, naturally. 

Truly a worldwide phenomenon 
at this point, and with high-paying 
tournaments for such a wide variety 
of videogames, professional gaming 
is a sport that no one country can 
dominate. In several games, U.S. teams 
often find themselves off the podium 
entirely. But the competition is only 
just heating up, and there are plenty 
of American teams waiting to make a 
name for themselves. 

U.S. Against The World 

At the turn of the millennium, 
few professional players in the world 
could even come close to matching 
the success of U.S. pro Johnathan 
"Fatality" Wendel. The fact that 
Wendel hasn't won prize money since 
2006 yet still remains second on the 
all-time worldwide earnings list speaks 
to his dominance. It wasn't until 
2013 that South Korean StarCraft 
pro Lee "Jaedong" Jae Dong unseated 
Wendel as the top money winner in 
professional gaming history. 

Although Wendel has gone quiet 
on the pro circuit, a new class of U.S. 
players have come onto the scene to 
carry the torch. As far as earnings by 
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country go, only South Korea pros 
(with $16.7 million in earnings) have 
won more prize money than the United 
States ($9.5 million). Rounding out the 
top five countries are Sweden, China, 
and Ukraine, respectively. 

Pros in the United States have largely 
followed in Wendel's footsteps in their 
preferred choice of games, too. Wendel 
earned his keep playing FPS games, 
primarily Painkiller but a fair share of 
the Quake franchise as well, and today's 
U.S. pro gamers enjoy the majority of 
their success in modern FPS titles, such 
as the Halo and Call of Duty series. 
Of the top 20 professional gamers 
in the United States, only one (Eric 
"melborp22" Wright, who rode his 
Madden NFL 13 skills to a first-place 
finish and $140,000 in the Madden 
13 portion of the 2013 EA SPORTS 
Challenge Series) has enjoyed success 
in a genre other than FPS. You'll find 
a familiar catalog FPS games — Halo 
2/3/4 and CoD: Modern Warfare 3 
and Black Ops 2 as favorites among the 
other 19 top U.S. pro gamers. 

Among the new class of U.S. pros 
who have won big money are Aaron 
"Ace" Elam and Justin "Pistola" Deese, 
both Halo players, as well as Adam 
"Killa" Sloss, who has enjoyed a great 
deal of success with the Call of Duty 
franchise. All of these gamers have 
amassed over six figures in winnings. 

Outside of console FPS games, 
though, the scenery changes considerably. 



American pros dominate if they're 
fragging on a PlayStation or Xbox, but 
they're not nearly as formidable in PC 
games (even in FPses like Counter-Strike). 
Michal Blicharz, director of pro gaming 
at Turtle Entertainment, which helps 
organize the Intel Extreme Masters pro 
circuit ( us.intelextrememasters.com ), 
shares his take. 

"I think it has to do with consoles," 
he says. "One of the main reasons that 



RTS games are so popular in Korea 
and China is that consoles are not as 
popular, as they are Japanese products. 
It's the opposite in the console- 
dominated United States. RTS is not a 
genre that thrives on consoles, but FPS 
games do." 

StarCraft continues to be ruled from 
the other end of the Pacific, with 18 of 
the top 20 money winners in StarCraft 
II hailing from South Korea. This is a 




The Intel Extreme Masters tour frequently joins with other large events to draw in people who might 
not otherwise consider pro gaming as a spectator sport. Then, they're hooked. Here, lEM set up shop at 
Comic Con New York, and the strategy seems to have worked. (Photo: Kevin Florenzano) 
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Major League Gaming plays a big role in Activision's annual Call of Duty tournament. U.S. pros still love 
console FPS games, and they're still quite dominant. (Photo: Enrique Espinoza) 



carryover from that country's success 
in StarCraft: Brood War, the game that 
put professional gaming on the map 
in South Korea and made South Korea 
the unofficial center of the professional 
gaming world. Interestingly, you'll find 
that very few elite Brood War players 
have found similar success in StarCraft 
II. Only one U.S. player, Greg "IdrA" 
Fields, resides in the top 50 of current 
StarCraft II money winners. 

Although no game has awarded 
more prize money than StarCraft II, 
it's plain to see that the two hottest 
titles right now are League of Legends 
and Dota 2. Both games (especially 
the latter, for obvious reasons) are 
adaptations of the incredibly popular 
"Defense of the Ancients" Warcraft 
III mod. LoL and Dota 2 have vaulted 
to occupy the second and third slots, 
respectively, in prize money awarded. 
In both of these games, there's far more 
international parity than what you'd 
find in StarCraft or CoD: Ghosts, for 
example. Top-earning Dota 2 players 
hail from Scandinavia and East Asia, 
primarily, with a small handful of U.S. 
pros falling into the bottom half of the 
top 100. In LoL, three U.S. pros from 
Team SoloMid ( www.solomid.net ) 
rank in the top 25, and a number of 
other U.S. gamers rank in the top 100. 

The number of pros from any given 
country consists of a couple of factors, 
according to Blicharz. He says that elite 



players tend to attract and produce other 
elite players. There's no better proof of 
this than the team houses set up for the 
best of the best. For the uninitiated, a 
team house is exactly what it sounds like: 
Members of particular team live together 
under one roof and spend the majority 
of their time training in their game of 
choice. In an age where multiplayer 
and online play go hand in hand, the 



idea of teammates living in the same 
house seems almost counterintuitive, 
but many pros emphasize that the 
physical presence of their fellow players 
keeps them motivated and focused on 
their job, which happens to be playing 
videogames. 

Although not as widespread as other 
countries, team houses do exist in 
the United States. Pro teams such as 
ROOT Gaming ( root'gaming.com ). 
Team SoloMid, and Evil Geniuses 
( evilgeniuses.gg ) all have team houses 
located in the United States; these 
squads' rosters consist primarily 
of U.S. players, as well. In some 
instances, game publishers themselves 
will sponsor teams and set them up 
with housing, as League of Legends 
publisher Riot Games does with a 
few of the top LoL teams. Usually, 
individual players living in team 
houses have their expenses covered, 
so their only worry is practicing and 
pwning — nice work if you can get it. 

Blicharz also points out cost of 
living as another reason other countries 



We expect more than 
20.000 spectators to attend, 
and millions more will watch 
the tournament online via our 
MLG.W video platform, 

-Adam Apicella, EVP Operations, MLG 
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are able to field so many full-time 
professional gamers. "You don't see 
many Swiss or Norwegian pro gamers, 
for instance, because $1,000 from a 
tournament doesn't mean nearly 
as much to them as it would to a 
Ukrainian player," he says. "Players 
from Eastern Europe are typically more 
competitive because they don't need to 
be paid as much. Winnings added to 
that go a long way." Indeed, with the 
federal minimum wage in countries 
like Russia and Ukraine hovering 
around $1 per hour, it's easy to see 
how even winning a small tournament 
or two can be a windfall for players in 
some countries. 

Although the United States doesn't 
hold a monopoly on gaming talent, 
it's nonetheless a powerhouse on the 
pro scene. The rise of arena-sized U.S. 
tournaments is proof that gaming is 
well on its way to becoming a legitimate 
spectator sport. 

The Main Events 

Gone are the days when cramming 
into a tiny basement with 10 of your 
friends was considered an impressive 
gaming tournament. For starters, LAN 
parties are everywhere now, but even 
those pale in comparison to the size 



of some of the previously mentioned 
world championship events. 

"The United States is the leader 
when it comes to publisher-driven 
events like Valve's The International, 
Riot Games' World Championship, 
or BlizzCon (StarCraft II and other 
Blizzard games)," Blicharz says. "Each 
of those is a highlight of the year for 
its respective game. The attendance is 
huge and so are the prize purses. Those 
events take place in the United States 
because the publishers are from the 
United States." 

Although it's an international affair, 
the Intel Extreme Masters circuit has 
a long history in the United States. 
Established in 2007 and now in its 
eighth season, lEM tournaments 
have been held in the United States 
as early as Season Two, when Los 
Angeles hosted one of the circuit's 
Global Challenges. The first U.S. 
event featured competitions in two 
games, Counter-Strike 1.6 and War- 
Craft III, and handed out $65,000 
in prize money. Since then, lEM 
made another stop in L.A., several 
in New York City, and a visit to 
Philadelphia. A few times, our 
neighbors to the north have hosted 
lEM tournaments. 



Blicharz says that lEM's U.S. 
tournaments frequently join with 
other big events in order to maximize 
exposure. For example, one lEM New 
York took place during New York 
Comic Con, and Blicharz says that 
first-time eSports spectators liked what 
they saw. 

"I've met a ton of North American 
gamers for whom lEM New York at 
Comic Con was the first live eSports 
event. I meet them at other events, so 
that means they come back. We do our 
best to make sure their first eSports 
experience is fantastic, but we also 
create a great event for those already in 
love with eSports." 

U.S. fans appear to be willing to 
travel abroad, too. Blicharz estimates 
that North American attendees can 
consist of anywhere from 20% to 40% 
of the crowds at lEM tournaments 
held outside of North America. 
He adds that this turnout has lEM 
considering adding another North 
American event to its season calendar. 

"We aim to go to areas where we 
know the fans will flood the halls 
and go crazy, as well as areas where 
fans would get to see the world's 
best gamers in the flesh for the first 
time," Blicharz adds. "Increasing the 



Live streaming is all the rage these days, and Twitch is taking advantage of it in a big way. The company has experienced massive growth since its launch in 
201 1 , and millions of fans watch their favorite pros do battle live online. 



CPU / March 2014 77 



DIGITAL LIVING 



0[M 

mm 




If your skills are of the mad variety, there's a good chance you'll be able to find a sponsor or two that will throw their support behind your pro gaming 
ambitions. Cooler Master sponsors several pros and pro teams and says that the criteria for evaluating players for sponsorship are the same whether a player 
is from the United States or another country. 



popularity of eSports on a global scale 
is one of our main missions." 

In the United States, the longtime 
standard-bearer for organized eSports 
is Major League Gaming ( www 
.majorleaguegaming.com) . The league, 
which is headquartered in New York City, 
has been around since 2002 and has held 
tournaments for a variety of games. MLG 
has hosted live tournaments in several 
U.S. cities, including Dallas, Orlando, and 
Raleigh, N.C., and is planning its next 
big event for Anaheim in June. The MLG 
Championship will consist of Dota 2, 
CoD: Ghosts, and StarCraft II, but the real 
story is the crowd that MLG anticipates. 

"We expect more than 20,000 spectators 
to attend, and millions more will watch 
the tournament online via our MLG. TV 
video platform," says Adam Apicella, 
EVP Operations at MLG. Apicella says 
that MLG also works with developers 
to bring even more tournaments to life. 
MLG is assisting Activision with the 
company's CoD Championship, held 
this March in L.A. 

"Moving forward, we will continue 
to work with publishers and developers 
to integrate appropriate games into our 
circuit and will collaborate with them 
on their events, as well," Apicella says. 

A Steady Stream 

As live events in the United States 
continue to draw crowds, an even larger 
audience has exploded online. The 
availability of fast broadband Internet 



and affordable HD cameras has made 
streaming viable, popular, and lucrative 
for both professional gamers and 
professional gaming organizations. 
From 2010 to 2013, the hours of video 
consumed through MLG has exploded, 
going from 3 miUion hours in 2010 to 54 
million hours in 2013. Over the last four 
years, MLG's audience has grown 600%. 

According to one metric, pro gaming 
viewers are even more engaged than 
those who streamed the NCAA March 
Madness tournament. MLG claims that 
viewers streamed video for 150 minutes 
on average, while fans that streamed the 
NCAA men's basketball tournament only 
averaged 105 minutes. 

MLG has also opened up its streaming 
service to players, teams, and leagues. 
Apicella recognizes that pros can 
and should do a lot more these days 
than simply win matches. "A growing 
percentage of top players are able to 
leverage gaming as their sole income, 
however it is crucial that they excel in all 
areas — success at events, sponsorships/ 
endorsements, and online streaming. 
Players now earn a large majority of 
their income through streaming and 
partnerships with streaming platforms 
like MLG.TV." 

The other streaming juggernaut that 
has quickly made a name for itself in 
the pro gaming community, both here 
and abroad, is Twitch ( www.twitch. 
tv). Launched almost three years ago 
under the Justin. tv umbrella. Twitch 



has become a gathering place for 
countless gamers, pro or otherwise. 
In addition to being the streaming 
platform for lEM, The International, 
LCS (League of Legends Championship 
Series), WCS (StarCraft II World 
Championship Series), and several 
other tournaments. Twitch boasts 
900,000 unique broadcasters per 
month, and 58% of the site's viewers 
watch over 20 hours of Twitch content 
per week. According to Twitch, 
Millenial viewers are spending more 
time on average watching Twitch videos 
than Hulu and Vevo combined. 

Gamer-generated content on these sites 
is in particularly high demand. Pros stream 
everything from matches to lifecasting- 
style videos depicting life in team houses. 
Team Curse ( www.teamcurse.net ) and 
Team SoloMid are two examples of U.S. 
teams that have chronicled the daily 
shenanigans that take place off the virtual 
field, so to speak, with streamed videos 
that start to drift into the realm of reality 
TV. In the professional gaming world, 
these guys are celebrities. 

They Come Bearing Gifts 

The rise of professional gaming in the 
United States — counting both eSports 
athletes and their fans — has caught the 
attention of sponsors. This includes the 
usual cast of component manufacturers, 
but U.S. eSports is also attracting a 
number of sponsors from outside of the 
PC and videogame industry. Coke Zero 
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and American Express sponsor the LCS, 
while Dr. Pepper, Full Sail University, and 
the antismoking campaign Truth are MLG 
sponsors. People want in on this action. 

"Pro gaming in the United States 
was, until recently, in its infancy when 
compared to what happens on a global 
scale," says Lulu Lin, senior PR at Cooler 
Master. "MOBA-style games have helped 
catapult eSports into the spotlight." 

Sponsorship comes in varying levels 
of support, with different teams/players 
bringing in different sponsors and 
sponsorship packages, naturally. You can 
expect component manufacturers to hook 
up their sponsored players with relevant 
gear, and some may offer to foot the bill for 
gaming-related activities. Riot Games covers 
some teams' tournament expenses and even 
provides a stipend to players. 

In many instances, the benefit to 
sponsors goes beyond simple brand 



promotion. Wendel is well known for 
working with his sponsors to tweak 
hardware according to what would most 
benefit a professional gamer, and this 
practice continues today. "We tend to 
try to use our sponsored professional 
players as valuable resources for feedback 
on how we can improve our products to 
give them even more of a competitive 
edge." Lin says. "This feedback, along 
with user feedback, is part of how we 
fine-tune our products to meet the needs 
of an ever evolving gaming landscape." 

When it comes to evaluating players for 
sponsorship, Lin says that U.S. pros are 
on equal footing with their international 
counterparts, further proof that pro- 
fessional gaming is alive and well in the 
United States. "Our criteria are virtually 
the same across regions, as we look for 
the best players and teams to represent 
us as they compete. What we care about 



is whether or not the person(s) being 
sponsored will do well in competition, be a 
brand ambassador, and maintain a certain 
code of conduct befitting a professional 
athlete and role model." 

USA! USA! USA? 

In the tech industry, you hear 
"ecosystem" all the time. It applies to 
professional gaming, too, as we're 
quickly seeing in the United States. 
Tournaments have increased in size, 
prestige, and prize money, and fans are 
becoming more involved in eSports 
as spectators. An amazing online 
infrastructure now exists for fans to 
follow their favorite pros, and for those 
pros to connect with their fans. All 
of this, of course, spurs competition 
between the top teams, which is exactly 
what fans want to see. Sounds a lot like 
professional sports, doesn't it? ■ 
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NOW CPU CAN GO ANYWHERE YOUR iPAD GOES! 

You asked for it, and CPU listened. Each month, you can read the latest issue 
of CPU fronn cover to cover, exactly as it appears in print, for free on your 
iPad with iOS 5.0 or later using the iTunes Newsstand app. Browse back 
issues and select specific issues for download, read in offline mode, and 
enjoy CPU comfortably in portrait or landscape format. The CPU Newsstand 
app features full Retina display and AirPrint support. I C0MPUTERP0WERUSER.COM 



Look For CPU At These LAN Parties 



01.31-02.01.14 


02.28-03.02.14 


LANFest NETWAR 26.0* 


GottaCon 2014 


Omaha, NE 


Victoria, British Columbia 


lanfest.intel.com 


www,gottacon ,com 


02.08-09.14 


02.28-03.02.14 


Gamers For Giving 


Lan ETS 


Yspilanti, IVII 


Montreal, Quebec 


gamersforgiving.org 


2014,lanets,ca 


02.08.14 


02.28-03.01.14 


Fayetteville LAN 


Legendary LAN 


Fayetteville, AR 


Harrisburg, PA 


www.fslan.com 


legendarylan ,com 


02.15-16.14 


03.01-02.14 


AYBO League of Legends LAN 


SalukiLAN 


Winnipeg, IVIanitoba 


Carbondale, IL 


www.allyourbaseonline.com 


www, sal u ki 1 an , CO m 


02.15.14 


03.07-09.14 


NGC'S LAN-A-GEDDON 


GNWLAN 11 


Greenville, TX 


Vancouver, WA 


www.networkgamingclub.com 


gnwlan,com 


02. 15. 14 


03.08.14 


Willamette Valley Gamers LAN 


LAN OC V14.0 


Eugene, OR 


Van Wert, OH 


www, vwgamers , com 


lance, org 


02.21-24.14 


03.14-16.14 


PDXLAN 23* 


No Man's LAN 2014 


Portland, OR 


Windsor, Ontario 


www, pdxian , net 


www,stclairitc,ca 


02.21-23.14 


03.15.14 


LANFest FITES 2014* 


NGC'S LAN-A-GEDDON 


Mechanicsburg, PA 


Greenville, TX 


lanfest,intel,com 


www, networkgam i ngcl u b , com 


02.28-03.02.14 


03.15.14 


Exodus LAN 2014 


Willamette Valley Gamers LAN 


Troy, NY 


Eugene, OR 


www.exoduslan.com 


www, wvgamers.com 



CPU 





Across The Nation — & Beyond! 

* Event scheduled to include a CPU case mod contest 



03.29-30.14 


06.21.14 


Naois Gaming 


NGC'S LAN-A-GEDDON 


York, PA 


Greenville, TX 


vwvw, naoisgami ng , com 


www,networkgamingclub,com 


03.29-30.14 


06.21.14 


Fort LAN 


Willamette Valley Gamers LAN 


Fort Wayne, IN 


Eugene, OR 


www.fortlan.org 


www,wvgamers,com 


04.05-06.14 


07-11-14-14 


NeXus LAN 


PDXLAN 24 


Miamisburg, OH 


Portland, OR 


www, nexuslan ,org 


www, pdxian , net 


04.11-13.14 


07.18-20.14 


PAX East 2014 


Naois Gaming 


Boston, MA 


York, PA 


east, paxsite, com 


www,naoisgaming,com 


04.19.14 


07.19.14 


NGC'S LAN-A-GEDDON 


NGC'S LAN-A-GEDDON 


Greenville, TX 


Greenville, TX 


www,networkgamingclub,com 


www,networkgamingclub,com 


04.19.14 


08.16.14 


Willamette Valley Gamers LAN 


NGC'S LAN-A-GEDDON 


Eugene, OR 


Greenville, TX 


www,wvgamers,com 


www,networkgamingclub,com 


05-17-14 


08.16.14 


NGC'S LAN-A-GEDDON 


Willamette Valley Gamers LAN 


Greenville, TX 


Eugene, OR 


www,networkgamingclub,com 


www,wvgamers,com 


05.24.14 


08.22-24.14 


Willamette Valley Gamers LAN 


Otakuthon Anime Convention 


Eugene, OR 


Montreal, Quebec 


www,wvgamers,com 


www, otakuthon, com 


06.14-15.14 


09.06.14 


Naois Gaming 


LAN OC V15.0 


York, PA 


Van Wert, OH 


www.naoisgaming.com 


lancccrg 




Would you like us to help promote your next LAN? 

Give usacallatl-800-733-3809 

We'll be glad to consider your event 






I X/Y axis DPI adjustable: 100-4000dpi 
I 6 button FPS/RTS gaming mouse 
I Up to 30 Macro keys in 5 profiles 
I Backlit system on Scroll wheel and Logo 
I Built-in 50 gram weight 
Retail Price $49 



GX-Gaming products available at: 




X/Y axis DPI adjustable: 200-8200dpi 
12 button MMO/RTS gaming mouse 
Up to 72 Macro keys in 6 profiles 
Polling rate up to lOOOHz 
Adjustable RGB backlit in 3 areas 
6x4.5 grams of adjustable weights 
Retail Price $79 



amazonCOm , ^ nei^egg ^^ Walmart ^iC MS ligerDiPeClCOIII 

^ ■ memoryexpress 



/GXGamingUSA 
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The Sound Blaster EVO ZxR's built-in audio processor 
enhances all your gaming audio in real-time. 



Mike Ross 

Professional Console Gamer 1 
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White Edition 
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Red Edition 



CoolTouch-E 



- Innovative "Touch" LCD technology 

- Controls 4 sets of fan speed individually 

- 3 Speed setting - Low/Mid/High 

- 7 LED backlight colors selection or turn off backlight completely 

- Support up to 20W per channel 

- Power on/off for each individual channel 

- Fan working display 



CoolTouch'R 




- innovative "Touch" LCD technology 

- Controls 4 sets of fan speed individually 

- 3 Speed setting - Low/Mid/High 

- 7 LED backlight colors selection or turn off backlight completely 

- Support up to 20W per channel 

- Can turn off speed completely 

- Celsius/Fahrenheit switch for system temp, display 

- USB3.0 port 

- Card reader supports most common card - SD/MMC/TF 
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Q&A With ADATA, Cooler Master & Supermicro 

Technologies & Trends 
To Watch For In 2014 

We recently talked with spokespeople from ADATA, Cooler Master, and Supermicro about what they thought were the most 
influential technologies and trends in 2013, as well as what they thought would be important for the tech industry in 2014. 




0: It appears that there will be 
a number of new technologies 
hitting the market in 2014 and/or 
enjoying broader adoption, including 
things like more people moving to 4K 
displays/UHDTV, support for DDR4, 
and SATA Express. What technology 
or trend do you think will have the 
biggest impact on PC tech in 2014, 
and why? 

ADATA: Content is always relevant 
and has the most impact on our lives. 
The media that deliver the content are 
the tangible products that are either a 
hit or a miss. The iPad is a great success 
due to its software and the integration of 
ease of use and content delivery. I believe 
2014 is the year that more media will 
come together to give users more ways 
to consume relevant content. Personal 
computers are moving the bulk of their 
functionality to the web ... we can see 
that by the number of Chromebooks that 
have been sold. Although we're still a ways 
off, I believe we will soon be so connected 
to the web that a light workstation is all 
we need get our jobs done. Technologies 
such as DDR4 and SATA Express will 
be meaningful to our industry but their 
impact will largely be felt in 2015. 

Cooler Master: Bigger and better has been 
the guiding light for quite some time 
in PC technology. 2014 will likely be the 
year that everything PC component-related 
scales back in terms of size to accommodate 
the new technologies that have been making 
waves recently (Steam OS, for example). 



You've already seen evidence of this trend in 
the latest releases from system integrators, 
as well as computer chassis and hardware 
makers. 2014 will simply continue the trend 
of allowing users to see more robust options 
on a smaller scale. 

Supermicro: Many exciting new 
technologies, pioneered in recent 
years, will become mainstream features 
for servers in 2014. These include but 
are not limited to VDI (Virtual Desktop 
Infrastructure), DDR4 memory, PCI-E 



SSDs, Coprocessors, SAS 3.0, x86 
enhancements, NVMe (Non-Volatile 
Memory Express), NVDIMMs, and 
others. Supermicro is committed to 
continuing its server technology leadership 
in these new and exciting areas, and buyers 
interested in learning more should contact 
Supermicro for additional information. 

Q: On a related note, what technology 
or trend do you think had the 
biggest impact on the PC tech industry 
in 2013? Why? 
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A DATA: The introduction of Steam 
Machines was meaningful in the 
sense that digital content is making its 
way into the living room. This is also 
a major milestone for the PC, as Steam 
Machines are powered by PCs and if 
PCs are able to compete head-to-head 
with Xbox and PlayStation systems, it 
will change our industry and the way 
PCs are viewed. 

Cooler Master: It's hard to say what 
had the most impact on the PC 
tech industry in 2013. Monitor 
manufacturers are, and have been, 
battling over ultra-high-resolution 
displays or similarly impressive refresh 
rates. As for us, we'd like to think that 
computer chassis received a much 
needed revival in terms of user choice, 
modularity, and overall customization 
options through our new HAF Stacker 
Series, and the response has indicated 
that people want to see more from us 
in this area. Also, liquid cooling has 
become more and more of a staple in 
higher-end enthusiast builds, and we 
have some technology that will surely 
impress builders looking for more 
unique options. 

Supermicro: Cloud computing has 
spread beyond the enterprise 
into the consumer market space, and 
Supermicro is geared up with the 
industry's widest range of platforms 
to support this next revolution in on- 
demand gaming. Supermicro lU, 2U 
and 4U/Tower server clusters certified 
with NVIDIA GRID cloud gaming 
technology deliver a highly scalable 
cloud gaming infrastructure for GaaS 
(Gaming-as-a-Service) providers and 
operators. High-performance GRID 
K520-enabled platforms deliver gamers 
the immersive 3D, HD experience of 
dedicated consoles or high-end PCs. 
GRID K340-enabled platforms support 
higher densities of concurrent users 
for casual gaming applications. For 
hardcore PC gamers or those that prefer 
maximum performance at their desktop, 
Supermicro also offers a server-grade 



gaming system (the SYS-5038AD-T) 
and a wide range of CPU-enabled Super- 
Workstations. 




: What can CPU readers expect from 
your company in 2014? 



A DATA: ADATA will continue to 
produce new computer hardware 
innovations such as DDR4, M.2 form 
factor SSDs, and 2.5-inch SSDs with 
new controllers. However, 2014 is the 
year we want to bring ADATA closer to 
our customers, and we plan to do that 
by offering products that will touch your 
everyday lives. Therefore, in 2014, ADATA 
will be focusing on wireless accessories. As 
we get more connected to our personal 
cellular phones, ADATA wants to be able 
to provide products that will ease content 
exchange between your cellular phone and 
the devices that you own. In 2013, ADATA 
introduced the UD320, a dual-interface 
micro-USB and USB flash drive to transfer 
files to and from your Android-powered 
phones. We also introduced the AE400, 
a wireless card reader, USB flash drive 
reader, and 5000mAh power bank for both 
Android and iOS devices. In 2014, ADATA 
we will launching dedicated power banks 
up to l4,000mAh, as well as Qi-standard 
wireless chargers with features that will 
make charging your phone a breeze. 

Cooler Master: One could say that the 
guiding mantra for Cooler Master in 
2014 is "User Choice." We started it with 
the HAF Stacker case series in 2013 and will 
continue to let that ideal radiate outward into 
our many other product selections in one 
way or another. Obtaining feedback from the 
enthusiast community will play a pivotal role 
in all fiimre Cooler Master products. 

Supermicro: Many exciting new tech- 
nologies, pioneered in recent years, 
will become mainstream server features in 
2014. These include but are not limited 
to VDI, DDR4 memory, PCI SSD 
storage, SAS 3.0 I/O, x86 enhancements, 
and NVMe. Supermicro is committed to 
continuing its server technology leadership 
in these new and exciting areas, and buyers 



interested in learning more should contact 
Supermicro for additional information. 

Supermicro is aggressively pursuing 
a wide variety of server trends and 
technologies for 2014: 

Twin Servers: The Twin form factor 
pioneered by Supermicro in 2007 finally 
went mainstream throughout the industry 
in 2013 and will become a requirement 
for all server manufacturers to support in 
2014. And with a Twin product family 
second to none, Supermicro continues to 
dominate this important server category 
with the original lU Twin, the powerful 
2U Twin, the efficient 2U Twin^, the 
flexible FatTwin, and the new TwinPro. 

Coprocessor-enabled servers: Powered 
by strong competition and effective 
software, coprocessor-enabled servers 
finally established themselves in 2013, 
primarily in HPC, and in 2014 will 
move into the mainstream and will 
advance into many other application 
segments. Supermicro is the recognized 
world leader in coprocessor-enabled 
servers and will continue to advance 
the technology with new products 
such as the SYS-4027GR-TR, an ultra- 
high density 4U rackmount system 
supporting eight coprocessors. 

Microservers: This exciting new category 
of server that integrates many server 
nodes into one enclosure was relatively 
new in 2013, with the establishment 
of the Supermicro MicroCloud as 
the industry's leading microserver 
with up to 24 nodes in 3U. With the 
announcement in November of the 
MicroBlade, with 112 nodes in a 6U 
enclosure, Supermicro has extended 
this new product class to continue its 
leadership position. 

Storage: Driven by applications such 
as cloud computing and big data, storage 
will again take a front-row seat in the 
server lineup in 2014. With exciting 
new systems such as Supermicro's 72 / 
90 HDD double-sided storage servers 
and JBOD systems, Supermicro again 
has proven to be a leader in storage 
server solutions. 

Virtualization, Cloud Gaming, and VDI. 

Personal supercomputers. ■ 
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Powerful single +12V design 
Patented Twister bearing fan for lower 
noise and extended product life 
Patented HeatGuard technology, an advanced 
fan-delay function (30-60 sec.) for PSU system cooling 
Modular & 100% flexible flat cable design 
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